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Sheldon Equipped Science Rooms 
Yield Greater Teaching Satisfactions 


Sheldon has long held to the premise that its laboratory and science class- 
room equipment must not only be perfectly constructed, but also functionally 
ideal. It is this combination, resulting from continual research and consulta- 
tion with science instructors, that makes Sheldon Equipment so right for 
every science department. For greater teaching satisfaction, find out from 
your Sheldon field engineer how to gain more efficiency in your science room 

layouts. There is no charge nor obligation for 

Sheldon’s consultation service. Write, if you 


are interested. 


E.H. SHELDON EQUIPMENT comPANY 


MUSKEGON, MICHIGAN 
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Each year, thousands of science teach- 
SERIA, ets choose a CEBCO Science Text to 
help them point out, teach, and review the essen- 
tials of their subject. 







Each of these inexpensive handbooks includes 
a brief, simple text; large, clear diagrams; and 
special “Rapid Review” sections. These Rapid 
Review sections, a unique feature of CEBCO. 
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texts, provide short “refresher” explanations of 
basic ideas, glossaries of necessary terms, tabular 
summaries, abundant drill exercises. 


Many teachers order CEBCO texts for the 
entire class. Others prefer to buy them, at the 
low school price, only for those students who want 
copies for their own use. In either case, you will 
find the work of your class moving more quickly 
and smoothly, once CEBCO texts are in your 
students’ hands. 


HIGH POINTS IN BIOLOGY VITALIZED PHYSICS 
VITALIZED CHEMISTRY VITALIZED GENERAL SCIENCE 





WHY NOT EXAMINE THE CEBCO 
TEXT IN YOUR SUBJECT? 


ya FREE sample copy 
COLLEGE ENTRANCE BOOK CO. 104 Firty ave., new York 11 
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THIS MONTH’S COVER... shows a portion of 
the new Ohio State University radio telescope, now 
under construction. Two sections of the helical 
beam antenna are shown. When complete, the 
radio telescope will have eight sections with a total 
of 48 of the spiral antennas. The radio telescope 
will be used to receive and record waves from stars 
and distant regions of space. This research tool is 
being built and will be operated under the direction 
of Dr. John D. Kraus of Ohio State’s electrical en- 
gineering faculty. Ohio State University Photo. 





THE EYE REMEMBERS —THE EAR FORGETS! 





Take advantage of this truism 
by teaching scientific principles with 


MINER ALIGHT 


Short wave 2537 A.U.—Long wave 3660 A.U. 


ultra-violet 
lamps 


FOR: 


classroom, 
laboratory 
or field. 






Especially valuable in CHEM. 
ISTRY — PETROLEUM — 
MEDICINE — MINERALS — 
CHROMATOGRAPHY — TEXTILES 

MINERALIGHTS and MINERALS 


Ideal for mineralogy students 
Beautifully packaged fluores- 
cent minerals. | identified 
specimens in each package. 10 
select packages for easy visual 
study. Includes 24-page booklet 
on fluorescent minerals. 

Write for Mineralight catalog, 
bulletin ST “The Ultra-Violet 
Lamp in Edueation’’ and folder on 
fluorescent minerals. 


ULTRA-VIOLET PRODUCTS, Inc. 


145 Pasadena Avenue, South Pasadena, Calif. 
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. . « Time to write and fill in the blank spaces since 
we last met. I succeeded in making contact with the 
du Pont nylon plant in Seaford, Delaware. I accepted 
a position as a chemist in a very stimulating field. 

I regret deeply leaving the teaching profession. | 
know next fall I will miss the planning for the new 
year and the contacts with the high school kids. But 
one does have to eat. 

If there is any way I can still serve NSTA, please 
let me know. One of my most professionally profitable 


experiences was working as a packet evaluator. 


James V. MuTHIG 
Greenwood, Delaware 


. May I say once again how greatly news of the 
Association is appreciated by teachers over here. I am 
hoping some new recruits for the Association may be 
forthcoming. P. B. Dickinson 

Liverpool, England 


. Sorry; I am mailing my check late but trust that 
it will still be acceptable. (It was. Ed.) We science 
teachers are proud of the work of NSTA. Personally 
I lose no opportunity to try to get our new science 
teachers to join as soon as they begin teaching. 

W. L. Goette 
Gainesville, Florida 


Personally, I can’t see much sense in scheduling 
an NSTA national convention in March. Who do vou 
expect to attend? Surely no classroom teacher could 
get away. It is the classroom teacher who needs the 
inspiration and “know-how” if the NSTA program is 
to grow and become functional. The two weeks during 
Christmas holidays or any time during the summer 
months would come closer to realism, for sure. 

Ray E. GILBERT 
Salt Lake City, Utah 


Editor’s Note: This admittedly is a real problem, but 
the Board of Directors approved March to avoid con- 
flicts with other established meetings during the fall! 
months. Also, we have always had a Christmas meeting 
with AAAS and a summer conference with NEA. How- 
ever, we are confident that many classroom teachers 
will be able to attend. The National Council of Mathe- 
matics Teachers meets in March or April and is attended 
by upwards of one thousand persons, well over half of 
them being classroom teachers. So why not science, too* 
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The Journal of the National Science Teachers Asso- 
ciation, published by the Association, 1201 Sixteenth 
Street, N. W., Washington 6, D. C. Membership 
dues, including publications and services, $4 regular; 
$6 sustaining; $2 student (of each, $1.50 is for Journal 
subscription). Single copies, 50¢. Published in Feb- 
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ber. Editorial and Executive Offices, 1201 Sixteenth 
Street, N. W., Washington 6, D. C. Copyright, 1952, 
by the National Science Teachers Association. En- 
tered as second-class matter at the Post Office at 
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Acceptance for mailing at Special rate of postage pro- 
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MEMBERSHIP 


The membership year coincides with the calendar year. New 
entries during the fall months extend through the following 
calendar year. Library and elementary school subscriptions coin- 
cide with the school year or run for one year from date of entry. 


Active Membership $4.00 
Sustaining Membership $6.00 
Student Membership $2.00 
Library Subscription $5.00 


Elementary School Subscription* $5.00 
Life Membership $100. 
(payable in annual installments of $10.00) 
* Includes the Elementary School Science Bulletin in quantity lots. 





Coming ‘oe 


in the October issue of The Science Teacher 
@ Non-Academically Speaking 


@ Place of the Demonstration in Health Edu- 
cation 


@ Experience with a Science Teaching Plan (for 
Chemistry) 


@ Details of Atlanta and St. Louis Conferences 
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LABORATORY MANUALS AND 
WORKBOOKS 


Adaptable with any basic text to meet 
all your laboratory needs. 


ORDER NOW! 


[] BIOLOGY LABORATORY NOTEBOOK 
[] APPLIED CHEMISTRY EXPERIMENT SHEETS 
[] CHEMISTRY EXPERIMENT SHEETS 


(] CHEMISTRY LABORATORY MANUAL AND WORK- 
BOOK—SEMI-MICRO METHODS 
[] CHEMISTRY LABORATORY NOTEBOOK 
[] GENERAL SCIENCE LABORATORY SHEETS 
[] PHYSICS EXPERIMENT SHEETS 
[] PHYSICS LABORATORY NOTEBOOK (Revised) 
(] PHYSIOGRAPHY LABORATORY SHEETS (Revised) 
If you will kindly check the manuals you would like to 
examine with a view toward a ion, approval copies 
(complimentary, if adopted) will mailed upon your 


request, returnable without obligation. To order, please 
indicate the quantity to be shipped 


GLOBE BOOK COMPANY 


175 FIFTH AVENUE NEW YORK 10, N. Y. 

















IROQUOIS SCIENCE SERIES 


By Fowler, Collister, and Thurston 


SCIENCE AND YOU 
A General Science textbook for Grade 7. 


LIVING WITH SCIENCE 

A General Science textbook for Grade 8. 

New textbooks, copyrighted in 1952. Noted for their 
attractiveness, their up-to-dateness, their appealing style, 
their extra-large and extra-splendid illustrations (many 
in color), and their very effective presentation of the 
subject. 


OUR SURROUNDINGS 

A General Science textbook for Grade 9. 

A favorite textbook, brought up-to-date, with new and 
outstanding illustrations and with recent scientific devel- 
opments, including atomic energy, jet and rocket propul- 
sion, and the latest in television, FM radio, and photog- 
raphy. 

IROQUOIS PUBLISHING COMPANY, INC. 
HOME OFFICE: SYRACUSE, NEW YORK 


New York Chicago Atlanta Dallas 
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A. FULL CHOICE OF HIGH QUALITY 
OPTICS 


B. ALL-METAL PRECISION FITTED 
SLIDEWAYS 


C. RACK AND PINION COARSE 
ADJUSTMENT 


D. MICROMETER-SCREW TYPE FINE 
ADJUSTMENT WITH FULL 
EXCURSION RANGE 


E. LONG WEARING BAKELITE STAGE 
ACCOMMODATES STANDARD 
AO MECHANICAL STAGES 





Schools cannot afford to be constantly replacing or repairing instruments of poor con- 
struction and design which quickly wear out or are easily damaged by students. Teaching 
microscopes must be both simple to operate and extremely durable. 

The AO Spencer No. 66B Microscope is identical in quality of construction to expensive 
AO laboratory instruments that have won world-wide recognition for precision optics 
and mechanical durability. Basic elements of this design have been time tested for over 
30 years. Although initial cost is slightly higher than the lowest-priced instruments, the 
66 will actually save you money through reduced replacement and maintenance. Learn 
all the facts before you buy. For information write Dept. J95. 





American @ Optical 








INSTRUMENT DIVISION + BUFFALO 15, NEW YORK 
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Telephone Science Shares Its Knowledge 


The Bell Telephone Laboratories Series of books 
is published by D. Van Nostrand Company. Other 
technical books by Laboratories authors have been 
published by John Wiley & Sons. Complete list of 
titles, authors and publishers may be obtained from 


Publication Department, Bell Telephone Laboratories, 
New York 14, N. Y. 


In their work to improve your telephone 
service, Bell Laboratories make discoveries in 
many sciences. Much of this new knowledge 
is so basic that it contributes naturally to 
other fields. So Bell scientists and engineers 
publish their findings in professional maga- 
zines, and frequently they write books. 

Most of these books are in the Bell Tele- 
phone Laboratories Series. Since the first 
volume was brought out in 1926, many of the 








List of Subjects: Speech and hearing, mathematics, 
transmission and switching circuits, networks and 
wave filters, quality control, transducers, servomecha- 
nisms, quartz crystals, capacitors, visible speech, earth 
conduction, radar, electron beams, microwaves, wave- 
guides, traveling wave tubes, semiconductors, ferro- 
magnetism. 


books have become standards . . . classics in 
their fields. Twenty-eight have been published 
and several more are in the making. They em- 
body the discoveries and experience of one 
of the world’s great research institutions. 


Bell scientists and engineers benefit greatly 
from the published findings of workers else- 
where; in return they make their own knowl- 
edge available to scientists and engineers all 
over the world. 


Ny BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides challenging opportunities 


for individual achievement and recognition in scientific and technical fields. 








“Recently I received a copy of the book- 
let entitled, ‘A Resume of the Findings of 
the lowa Breakfast Studies.’ We feel that 
this is a very fine work and will be a 
definite contribution to our nutrition 


Memo teaching.” 
Free copies of this 
Resume booklet 
are available to ed- 
ucators by letter of 
request. 





Stes thousands of these 
booklets have recently been 
requested by educators, you 
too, will want to write for 
copies for your own use as 
new background material 
for your health education 


programs during 





September 
Better Breakfast Month 


CEREAL INSTITUTE, nc. 
135 South La Salle Street, Chicago 3, Illinois 


A RESEARCH AND EDUCATIONAL ENDEAVOR DEVOTED TO THE BETTERMENT OF NATIONAL NUTRITION 
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No. 6940 
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Where Are We Now and Where 
Arne We Going in Science Education? 


By HERBERT S. ZIM 


HE QUESTIONS, Where are we now? and 
i Where are we going? are always logically con- 
nected. It is impossible to determine or predict a 
course leading to a specific destination without 
knowing one’s position. Without a clear picture of 
the present status of science education we cannot 
hope to plot a clear course of action leading toward 
science’s proper place in the constellation of general 
education. And to hold to the navigational analogy 
a bit longer, we cannot determine where we are now 
without some points of reference. 

In navigation, the pilot of a plane or ship can 
usually establish his position by the use of two 
separate “fixes.” On a ship, latitude is determined 
by use of a sextant; longitude by the ship’s chron- 
ometer. From a plane, orientation from two visible 
landmarks, two radio stations or two stars will do 
the trick. Establishing direction in relation to two 
points clarifies the position of the observer. 

On what can we take a fix to determine the pres- 
ent position of science education? A natural choice 
might be such landmarks in the field of science edu- 
cation as the Thirty-First Yearbook and the Forty- 
Sixth Yearbook of the N.S.S.E. or the report on 
Science and General Education of the Eight Year 
Study. While these three tend to emphasize sec- 
ondary science education, they include and imply so 
much for both elementary science and college gen- 
eral education that they can be accepted as monu- 
mental points of reference. 

Another fix might be taken on the U. S. Office of 
Education report, Bulletin 1950, No. 9, The Teach- 
ing of Science in Public High Schools, using the sta- 
tistics on enrollment as one means of determining 
our present position. We could also set our sights 
on the 1947-48 Bulletin of the National Science 
Teachers Association, Teaching Conditions and the 
Workweek of High School Science Teachers, to see 
where we stand in the practical workaday world of 
teaching. These and many other reports and studies 
suggest themselves as a means of determining our 
present position. 

The use of landmarks such as those just men- 
tioned may be considered as a kind of visual, point- 
to-point navigation. Instead, I would like to assay 
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the more difficult task of locating the present posi- 
tion of science education by means of celestial 
navigation. I would like to take my fix on two 
stars not often identified or observed, instead of on 
clear-cut, easily recognized landmarks. To do this 
is fraught with danger. Yet it is my conviction that 
this “celestial navigation” is the more realistic ap- 
proach for plotting a long-range course in science 
education. Education today, some people tell us, 
seems to be completely at sea with no lighthouse or 
shoreline in sight. Perhaps celestial navigation is 
our only recourse. 

The two celestial bodies on which I propose to 
turn my sextant are included within the title of this 
talk. They are “science” and “education.” To 
determine where science education stands today, 
we must find our position in relationship to science 
and to education. If we can determine with accu- 
racy the meaning and significance of “science” and 
“education” in our daily work, we can clearly fix 
the position of science education today. 





You should have been there—at the Ann Arbor 
Conference—when Herbert Zim read this paper. 
There was never a lapse in attention although 
one could detect heads nodding a mixture of 
approval and disapproval as Zim made his points 
one after the other. 

“Where Are We Now and Where Are We 
Going” was presented at the Friday morning 
session, June 27, and served as a point of de- 
parture for the eight discussion groups. Reports 
have it that the purpose was amply met; there 
was plenty of discussion. And now it’s your turn 
to agree or disagree with Dr. Zim’s analysis of 
the problem. After reading the article, won’t you 
let us hear from you? We'd like to get your 
reactions, and HSZ would too. 

Zim needs no introduction to readers of The 
Science Teacher. But you will be interested to 
hear that he and Mrs. Zim and their two boys 
flew to and from the Ann Arbor meeting in a 
University of Illinois Bonanza. And that they 
expected to take off at the end of the UI Summer 
Session for a six-weeks station wagon trip into 
Mexico. 
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Recently, to a group of elementary teachers I put 
the question “What does science do?” There were 
a variety of responses, which had the general ac- 
ceptance of the group. One teacher expressed the 
feeling that “science was a means of solving prob- 
lems and improving human life.” Another consid- 
ered science as “the great storehouse of organized 
knowledge which has made civilization possible.” A 
third thought of science as “the search for truth.” 
A fourth believed science was ‘‘a means of discover- 
ing natural law and understanding the world 
around us.” 

Many science teachers indicate partial or com- 
plete. acceptance of these points of view. Yet these 
concepts of science which are broadly accepted and 
which are the basic assumptions in most of our class- 
room and laboratory work are false stars. A fix 
taken on them will give us an erroneous picture of 
the place of science education. In the main, these 
reflect the Aristotelian approach to science which 
reached its zenith in the 13th century and which was 
being strongly challenged by the 16th. That so 
much authoritarian and absolutist science remains 
in teaching and practice today should give us reason 
to pause. 

A Concept of Science 


The concept of science is not an easy one to de- 
scribe. But stripped of all but its bare essentials, 
science becomes nothing more than a method of dis- 
covering new facts. And since no single fact can 
exist alone, science must, of necessity, lead to the 
discovery of new relationships. This view of science 
is not quite as simple as it sounds. For a fact in its 
ultimate nature is amorphous and elusive. When 
we attempt to scrutinize well-accepted facts, they 
fail to come into clear focus. Facts are no longer 
considered absolute entities with unique form and 
physical properties, as Aristotle indicated. Instead, 
facts involve the environment and the observer to 
such an extent that their clear differentiation is im- 
possible. The frontiers of modern biological and 
physical science are marked by contradiction and 
indeterminable conditions. 

The science of today is relativistic. Scientific 
laws are not universal generalizations as secondary 
school textbooks lead students to believe. They are 
no more than descriptions of man’s interaction with 
the world around him. The simple concept of sci- 
ence as a method of discovery, recognizes the fact 
that the discoverer is part of the process—that sci- 
ence and human experience are inherently bound 
together. This might well be the cornerstone of 
science education. 
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The method of scientific discovery involves no 
more than the simple direct process of observation. 
Microscopes, balances, micrometers, thermometers, 
galvanometers and all other scientific instruments 
from a ten cent ruler to a multi-million dollar tele- 
scope have no further purpose than aiding observa- 
tion. Ingenious apparatus and equally ingenious 
experimental techniques, involving controls, series 
and sampling, are in the long run, no more than 
devices to eliminate extraneous factors so we can 
more easily see relationships and discover new facts. 
The result of these methods of science is verifiable 
knowledge, so communicated that any one who de- 
velops the necessary skill and obtains the proper 
apparatus can check the discovery for himself. 

‘This concept of science is not narrow. It is wider 
than the concept now in actual use, for it can be 
applied to the social sciences or any other area of 
knowledge where observation and experiment can 
yield new data. It cannot, of course, answer ques- 
tions of value; of right or wrong. But science can 
supply the facts on which we make more intelli- 
gent value judgments. To find the place of science 
education today we must take our fix on the pres- 
ent day scientists’ concept of modern science. We 
cannot dismiss Einstein, Eddington, Bridgman, 
Cohen and all the others as being beyond our depth 
as teachers of elementary and secondary science. 

Our concepts of the nature and the methods of 
science are applied daily in the classroom and lab- 
oratory. The core of science education for primary 
grades through the nonspecialized college courses is 
in these methods. We must constantly ask, How 
scientific is our teaching of science? If we uncon- 
sciously or thoughtlessly fall back on concepts of 
science which have become more and more outdated 
since the time of Galileo we cannot get our bearings 
in the scientific world in which your pupils and 
mine are going to live. The continual indoctrination 
of outmoded concepts starts our talented young 
people and potential scientists off on the wrong foot. 
We give young men and women, headed for fields of 
modern physics, astronomy, and nuclear energy un- 
wieldy and outmoded tools for thinking, which they 
must recognize and discard before they can make 
substantial progress. Students who have only a 
limited contact with science in school rarely have 
the opportunity to develop a functional concept of 
science which they can use in everyday life. 

Turning from science to education, let us take a 
second fix in our problem of orientation. The 
nature and methods of science have been changing 
at an accelerated rate during the past five hundred 
years. So has education. Since education is an 
applied social field involving several intellectual 


The SCIENCE TEACHER 


disciplines and a wide range of basic assumptions it 
cannot be as self-contained as science can be. Edu- 
cation cannot be a science. It will always involve 
questions of value about which there may always be 
strong differences. However, science has been used 
in education; it is being used in education and it 
will be used, more and more. 


The Influence of Dewey 


Despite divergent educational opinion there is 
no doubt that the pragmatic philosophy of John 
Dewey has been the strongest single factor in educa- 
tion in our day. It has led us away from moral 
and social absolutes. It has stressed the changing 
nature of values and the experimental approach to 
life through experience. Learning by doing has 
become an educational catchphrase. The corollary, 
that effective learning involves active participation 
in, and emotional acceptance of the task is part of 
today’s educational gospel. We constantly refer 
to the needs and interests of the learner as the basic 
motivation for learning experience. Dewey’s phil- 
osophy has emphasized the method of problem 
solving not only in science education but in all the 
fields of education. 


Laboratory Facilities 


This experiential approach has gradually become 
an inherent part of American education from the 
nursery school through the elementary and _ sec- 
ondary schools. It is important enough to use as a 
point of reference for placing science education. 
Here too we have often been careless in taking our 
bearings. We have talked “needs and interests,” 
“interests and needs,” and then, by a bit of quick 
verbal juggling, have reached the easy conclusion 
that students need what we’ve been teaching them 
all along. 

Can we reconcile the steady decrease in laboratory 
work in science with the idea of learning through 
active participation? Do we really think that an 
educational movie on the weather shown to a rest- 
less group of 8th graders provides the same learn- 
ing experience as making and using simple barome- 
ters, thermometers, hygrometers and rain gauges, 
of the sort that Schneider has so well described? 
How much time is spent in reworking objectives, 
organizing content, or in general curriculum plan- 
ning? How little time in the classroom is given to 
honest pupil-teacher planning? 

Put aside for the moment objectives, generaliza- 
tions, curriculum, and reports to look at science as 
it functions in the classroom. You see textbooks, 
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workbooks, recitations, tests, demonstrations and 
what are naively called “experiments.” In spite of 
the fact that science teachers are doing their best 
under loads which are often inhuman, one is forced 
to conclude that their education (like their science) 
is badly outmoded. The educational theory and the 
psychology which underlie the day-by-day work in 
the classroom and laboratory are seldom that of 
modern education. Even the specific research which 
has been done in the field of science education finds 
little direct application. In the elementary school 
where there are no specialists in science, and in the 
college where there are no specialists in education, 
conditions are about the same. The time line of 
1952 science and education rarely touches the 
science classroom or laboratory. 

The over-all program of science education, in con- 
trast to isolated courses in high school science, is a 
new and unified approach to a most important area 
in the school program. The development of the 
junior high school program of science only goes back 
about 30 years. In 1920 the Commission of Re- 
organization of Secondary Education first recom- 
mended the sequential program at this level. The 
program of science in the elementary schools this 
year celebrates its Silver Anniversary, for it was 25 
vears ago—in 1927—that Craig put out his program 
for the Horace Mann School; a program which has 
since set the pattern for elementary science. It is 
largely because the program of science education is 
so new that we do not find ourselves today in a 
clear-cut, well-recognized, easily identified position. 
If the fixes we have taken on modern education and 
modern science show us to be at sea, we need not 
feel ashamed. Certainly the position of science 
education today is not very different from that of 
schools in general. Uncertainty in education is in 
large measure due to basic dilemmas and dichoto- 
mies that split society today. We cannot expect 
secure and serene schools in a troubled world. On 
the other hand we cannot ignore the great steps 
forward that education in general and science edu- 
cation in particular have taken these past thirty 
years. It is because of such progress that we can 
openly face our weaknesses. 


Causes of Weakness 


Our position today is not due to ineptitude, short- 
sightedness, or ineffectiveness on the part of science 
teachers. Taxpayers who balk at bond issues; 
boards of education more concerned with a showy 
new building than with the support of education; 
administrators who are afraid of change; pressure 
groups which have only their own ends in sight; 
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teachers who have given up trying; citizens who 
don’t care—all these must share the responsibility 
for the weaknesses which plague us. If there has 
been any specific fault of science teachers it comes 
from the fact that we have been so busy doing 
things and going places that we have not stopped to 
check our navigation and plot our course more 
carefully. We have been sincerely concerned with 
science for every child, with a 12-year sequence in 
science, with a better workweek for the science 
teacher and better textbooks for the pupil. With 
these and many other immediate tasks demanding 
our constant attention, it is no wonder that we may 
have failed to look up and take our bearings to see 
where we actually stand in relationship to science 
and to education. 


Future of Science Education 


Where are we going in science education? is an- 
other question. The answer is not in a crystal ball, 
a doctoral dissertation, or a consensus study. Only 
part of it may be found in statistics of enrollment 
and in the opinions of experts. The consensus seems 
to be that science in the elementary school is boom- 
ing. We hear more and more about it. The junior 
high school program which started off so bravely is 
now in the doldrums. High school biology still ex- 
hibits strong steady growth. The course itself has 
probably changed more in the past 25 years than 
any other area of science teaching. Those who hope 
for a revival in high school physics and chemistry 
may, in the long run, hope in vain, though a fused 
physical science course has not as yet become well 
established. Applied science courses are found and 
will continue to function in vocational programs. 
Botany, zoology, physiography, and even meteor- 
ology and astronomy still persist in isolated sec- 
ondary schools but on such a small scale that they 
do not affect the total picture. Neither do some of 
the interesting and more functional courses that have 
occasionally been developed for either talented 
students, or a part of a vigorous experimental school 
program. 

Whether or not time bears out these trends is of 
little importance. For the fate of science education 
is not bound up with the survival of one content- 
centered course or another. The structural organiza- 
tion of science education is not nearly as essential 
as what the teacher and his pupils do daily in the 
classroom. It is possible to have a completely 
planned program in science with all of the physical 
equipment we desire and still fail in our educational 
task. There are forces at work which could grad- 
ually shape science into a fixed, routinized, and life- 
less cog in an uninspiring educational wheel. 
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Where we are going in science education depends 
on whether we are drifting or whether we have a 
head of steam to take us where we want to go. In 
good measure, this is up to science teachers—indi- 
vidually and collectively. In the very nature of 
science and in the nature of the learning process, 
the teacher can find the rationale for a new dynamic 
kind of science education. 

A scientist can do nothing more than discover new 
facts and relationships by observation and experi- 
ment. That would not be worth repeating were it 
not for the wonderful scintillating fact that anyone 
can do what a scientist can do. The butcher, baker, 
candlestick maker; the hobo and the Hottentot, the 
kindergarten child and the high school teacher can 
all discover new facts. They can do science, not 
merely learn about it. 

Of course there is little chance that the child, the 
layman or the amateur can discover facts of the 
same magnitude as the professional scientist. But 
Mary, in first grade, who is daily measuring how fast 
her bean plant is growing and is comparing it to 
Joe’s and Mike’s is discovering new facts. I doubt 
if her textbook, the high school biology text or even 
a college botany will tell her how fast young lima 
beans will grow. But she can discover it for herself 
by her daily measurements. Here is Henry who 
questions the omnipotent word of his chemistry text 
about manganese dioxide as a catalyst in the prepa- 
ration of oxygen. “What will happen”, he asks, “if 
I don’t use it all, or if I use iron oxide or copper 
oxide instead?”’ The teacher who answers “Do what 
your workbook says” is no science teacher. Here 
is a scientific and educational opportunity. And, in 
passing, does the science teacher really know what 
will happen if copper oxide is used? 


Instruments Aid Discovery 


The minutiae of science are so manifold that there 
is an infinity of new facts awaiting discovery. One 
cannot predict their value in advance. We may 
assume that facts discovered by elementary school 
scientists are not likely to be as important as those 
discovered by their senior high school contempo- 
raries—but we cannot be sure. Practically all facts 
so discovered are of value only to the observer and 
even this value is only an educational one. Probably 
no more than 10% of our students will ever go on 
to do vocational or professional work in science. 
But those who have done their own bit of scientific 
work are not likely to forget it. Having once been, 
in some small measure, a scientist, they may well 
behave more scientifically in the problem situations 
they will inevitably face in adult life. 
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It is fortunate for science education that the most 
fundamental tools of science can be introduced and 
used as low as the first grade level. I refer to the 
ruler, balance, and notebook or record sheet. And 
children not much older can use a thermometer, 
galvanometer, hygrometer and a good deal of other 
apparatus. If you, the 7th grade science teacher, 
have never had a microscope or a galvanometer on 
your meager shelf of apparatus, the blame is partly 
yours. If you, the 4th grade classroom teacher, are 
trying to teach science with the help of a lone bar 
magnet, a compass, 3 test tubes and a cigar box of 
scraps, do not accept this as a preordained fate. 

Archimedes may have needed only a sharpened 
stick and a sandy market place to demonstrate his 
mathematics, but the modern science teacher needs 
all the materials and apparatus he can get if students 
are going to work in science. In recent years the 
myth of simple home-made apparatus has grown to 
alarming proportions. It may yet be the science 
teacher’s Frankenstein. The art teacher does not 
have to make his own paint and brushes, or dig his 
own clay at the river bank. The music teacher 
would be horrified if her principal suggested she use 
a home-made tom-tom instead of a piano. Simple 
home-made apparatus belongs in the science pro- 
gram when children make and use it, as part of their 
education. Its value as an after-school chore for the 
overworked teacher is distinctly limited. 


Everyone Can Do Science 


A unique characteristic of science is that everyone 
can do it. But does everyone want to? Here on the 
educational side of the picture we see normal chil- 
dren with a wide variety of interests concerning the 
world around them. The younger they are the more 
interested in things they seem to be. By school age 
they have learned to listen and do as they are told. 
They have less chance to ask questions and try 
things out. Even so, given the opportunity, children 
will come to class anxious to show what they have 
done, to tell where they have been and, as indi- 
viduals or in a group, plan and work on problems 
that they think are important. You have no doubt 
encountered the boy so interested in baseball that 
he can rattle off the names of all the players on his 
favorite team, their batting averages, and a whole 
string of other pertinent statistics. This is the same 
boy who lamely recites the names of the planets, and 
who can’t recall the place of the fulcrum in a first- 
class lever. 

It seems a paradox that instead of using a stu- 
dent’s strong normal interests toward educational 
ends, we resort to all sorts of artificial devices to 
interest them in something they would want to 
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Official photograph —Board of Education, City of New York 
A unique characteristic of science is that everyone can do it. 
On the roof of a metropolitan high school, these boys are learn- 


ing by first-hand experience some of the factors that help make 
the weather. Instruments help them to observe more accurately. 


know about anyhow if it came within the framework 
of their needs. The experienced teacher knows that 
the interests of students are unique educational tools 
which he can use. He can begin with student in- 
terest and then, as every good teacher should, direct 
the activities toward channels he knows will be edu- 
cationally fruitful. A disinterested child is like an 
inefficient carbon-clogged engine. The interested 
child is anxious to learn. Give him a chance and 
he will do more, learn more, and remember more 
than the teacher expects. Even more important, he 
will grow, develop and mature through his experi- 
ences. Given an honest opportunity to work along 
the lines of their interest—to experience and experi- 
ment—-even slow learners turn in remarkable per- 
formances. Are your science students running on 
three cylinders or on all six? 

If there is any panacea for science education it 
lies in students experiencing science. Nothing else 
can be as important for young people as the oppor- 
tunity to tackle problems that they feel are impor- 
tant and to use the methods and the facts of science 
in reaching solutions. If this is done under the guid- 
ance of a skillful teacher who broadens and enlarges 
on students’ interests, the educational results can be 
literally amazing. If we plot our course in science 
education from two fundamental guideposts—the 
nature of science and the nature of modern educa- 
tion—what are the implications for those perennial 
problems of science education about which we have 
long been concerned ? 
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I OBJECTIVES 


Writing and rewriting the objectives of science 

teaching has become a fascinating parlor game. 
There is nothing wrong with most objectives of 
science teaching that could not be cured by our 
paying some attention to them. But if objectives 
become, in practice, a hypocritical kowtowing to the 
scientific method or a list of factual generalizations 
to be taught, they may as well be discarded. We 
need more attention to implementing present objec- 
tives than to reformulating the old ones. While our 
objectives are good as far as they go, no one con- 
siders the list complete or perfect. 
_ In passing it should be noted that those who for- 
mulated the major objectives of science education 
some 25 years ago worked at a time when the fields 
of child development and adolescent psychology had 
not exerted their influence on education. The ap- 
proach to science education which still dominates our 
thinking today is, in the main, an intellectual ap- 
proach. This weakness has been recognized by 
Powers and others. Some clarification of objectives 
in the light of accepted learning theory is already 
under way and more will undoubtedly take place. 


II CurRRICULUM 


The curriculum—the instrument through which 
objectives are realized—has suffered from an in- 
tellectualized content-centered approach. On top of 
this, a rather questionable “‘spiral of learning” has 
been advocated as a means of obtaining vertical de- 
velopment of content generalizations. All through 
general education the present science curriculum is 
concerned with teaching people about science instead 
of letting them do science. We talk about scientific 
attitudes, appreciation of science, understanding the 
natural world, as though these things can be effec- 
tively realized in any other way than through direct 
experience. 

Science teachers have worked hard for a 12-year 
sequence in science and in a few places at least, it 
has actually been achieved. But if this is only a 
sequence of factual learnings to be mastered year 
after year our efforts may defeat our own ends. In 
the light of science fundamentals, there cannot be a 
fixed, detailed curriculum of science instruction. We 
can outline methods, techniques, and activities 
which seem more effective at certain age levels than 
at others. We can put down the kinds of problems 
that children and adolescents are likely to find im- 
portant and toward the solution of which science can 
be a good working tool. Using such guidance outlines 
the teacher can develop the curriculum with his 
pupils, sharing the task, giving them responsibility, 
but always extending his experience for their benefit. 
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One does not need to be clairvoyant to hear the 
inward rumbling “What about the less skilled 
teacher? What about the College Board examina- 
tions? What about covering all the material by the 
end of the semester? Isn’t this too haphazard?” 
There are answers to all these questions. Most are 
not easy answers. But if you wish to implement 
that which is good in science education, and there 
are a great many good things, there are ways to 
do it. 

IIl TeExTBooKs 

The textbook functions as the last stronghold of 
Aristotelian science. It is the authority; the source 
of knowledge. The program of science centers 
around it. It is rarely questioned. Objectives are 
fine to debate at conferences. The curriculum is 
something to discuss when the science committee 
gets together. But in the classroom, all too often, 
the textbook is king. 

A great deal of work by some of our best science 
teachers has gone into the writing of textbooks. The 
facts in them are accurate and logically organized. 
They are well illustrated, usable books—provided 
they are not used as a text. Once again, the job of 
science is the discovery of new facts. That task can- 
not be accomplished without reasonable reference to 
the known data of science—to text, reference and 
supplementary books and to the rest of scientific 
literature. Texts do not have to be “followed” or 
“covered.” They can be used and are frequent), 
of value in giving students background facts perti- 
nent to their interest, problems or experiments. 
Problems should dictate the use of the text—not 
the reverse. 


IV LaBoratory WorRK 

The perennial question, individual laboratory 
work versus teacher demonstration has no _ basic 
meaning. It is more pertinent to ask: Is it possible 
to have science education without individual labora- 
tory work? An experiential program in science de- 
mands all kinds of activities: making things, trying 
things, going on field trips, performing experiments 
and taking observations. Granted that our facili- 
ties for activity programs are hopelessly inadequate. 
Our task should be unified action to secure what 
we need, not ineffective debate over what is usually 
an inadequate substitute. There are occasional situ- 
ations where teacher demonstration, use of visual 
aids, and even a good old-fashioned lecture can be 
pertinent and valuable in the science program. But 
these can only supplement a core of activity, not 
substitute for it. 
V Work Books 

The least said about 
tional crutches the better. 


these unscientific educa- 
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VI EvALUATION 


Evaluation is an important problem in science 
education. Our difficulty so far is that we have 
very little to evaluate, since we have rarely put our 
own accepted objectives into practice. Evaluation 
has become synonymous with giving the pupil a 
grade in the course. This is a debased version of 
evaluation which should play an important role in 
guidance at all educational levels. Evaluation 
should be done by the pupil as well as by the 
teacher; in the light of the pupil’s capacity, prob- 
lems, and interests. It is in this area that science 
teachers have been most apologetic. Aware of the 
objectives to which they have pledged allegiance, 
they know full well that their tests and marks have 
little bearing upon them. Yet driven by the neces- 
sity of periodical grades, they go through the ritual 
of psuedo-evaluation with little conviction as to the 
value of what they are doing. 

Teachers have asserted that doing a good job in 
evaluation would require major changes in our 
schools. That is fine. If you are firmly convinced 
of the fundamental values of science education you 
may be sure any changes it can produce in the 
structure of the schools will be to the benefit of edu- 
cation in general. 


VIT THe RoLe or THE TEACHER 


The science teacher, the classroom teacher, and 
all the other teachers in the school system are im- 
portant in the science program. The music teacher 
will teach some science, if she does her work to the 
fullest. So will the art teacher, the social studies 
teacher and the physical education teacher. If any- 
thing is essential in science education it is the 
teacher. The kind of science instruction advocated 
so far implies an almost super-human demand on 
the science teacher. If these are combined with 


time-consuming chores and extra duties necessitated 
by short-sighted economies, something must give. 
And since the frustrated science teacher must eat, 
he goes off to a better industrial job. If he remains, 
it is the quality of his teaching that suffers first. 

Odd as it may seem, science teachers need and 
want, what has just been advocated for their pupils: 
a chance to experiment, to try new methods, to learn 
to know their pupils, and a chance to work even 
harder at their daily tasks. They want this within 
the framework of their own needs and interests. 
They too must participate if the science program 
is to move ahead. When reluctant school boards 
are able to meet science teachers half-way on routine 
problems they may discover a whole resurgence of 
creative teaching as cooperative ones already have. 
But when the science teacher has no choice of what 
he is to teach and how he is to teach it, he cannot be 
expected to be interested and enthusiastic. When 
his classes are overcrowded, the supplies low, his 
schedule full, and his salary inadequate, he cannot 
enter wholeheartedly into experimental science edu- 
cation. 

Finally 


In this brief assay of where we are and where we 
are going in science education there remains only 
one plea. It is a plea to return to fundamentals. 
But this is not the same plea as the one you hear 
from uninformed and misinformed critics of educa- 
tion who vainly hope for a return to the past. The 
fundamentals of science and education are dynamic, 
modern methods of working with the world and with 
young people; to observe and discover, to experience 
and grow. It is to these fundamentals that science 
teachers should turn at this critical period in Ameri- 
can education. It is here they will find the ultimate 
satisfaction one finds in a hard job worth doing and 
worth doing well. 


Science Education in Civil Defense 


Last February NSTA and five other NEA de- 
partments named a joint committee of thirty repre- 
sentatives to work with the Federal Civil Defense 
Administration in preparing related suggestions for 
teachers and school administrators. Science Educa- 
tion in Civil Defense is an edited part of the joint 
report. As pointed out in the Foreword, “Teachers 
are becoming increasingly aware of instructional 
changes made necessary by the atomic age. The 
sciences are inescapably involved. Various changes 
and discoveries which teachers now should explore 
with their students tie in with an adequate civil 
defense program. The new age and civil defense 
cannot be disassociated.” 
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This report provides suggestions in seven different 
areas of science education. It includes a glossary, 
bibliographies, a list of film bibliographies, and a 
list of official FCDA films. Copies will be sent free 
of charge to NSTA members while the supply lasts. 

Members of the committee which prepared the 
report were: G. Davis Chase, chairman, Senior High 
School, New Britain, Connecticut; Elra M. Palmer, 
Supervisor of Science, Senior High Schools, Balti- 
more, Maryland; Dean Stroud, Amos Hiatt Junior 
High School, Des Moines, lowa; Dorothy T. Tryon, 
Redford High School, Detroit, Michigan; Stanley 
E. Williamson, Oregon State College, Corvallis, 
Oregon. 








A Ceiling Solar System 


By ALBERT PILTZ 


Consultant, Science Education Workshop 
University of Florida, Gainesville 


CEILING solar system was first conceived by 
the writer in 1948 at the Roosevelt Elementary 
School, Detroit, Michigan. A practical model was 
developed that same year with a group of sixth grade 
children. These children were motivated through a 
unit study of stars and planets. 
The amount of detailed information and resource- 
fulness necessary for the construction of this system 
afforded the children extensive learning experiences. 





These children maintained an unusually high level 
of interest in the solar system throughout their grade 


school years. Each succeeding group of children, 
upon entering the classroom, would look up at the 
ceiling, see the sun and the nine planets—the family 
of celestial bodies to which our earth belongs—as 
though they were viewing them from a distance from 
far out in space. The effect brought immediate 
response. The dramatic arrangement of planets and 
sun created a feeling which inspired even the 
youngest to ask almost endless numbers of ques- 
tions. 

Many elementary teachers have since used the 
idea of their classroom situations with equal success. 
Some teachers have modified the plan to fit special 
situations. A ceiling solar system was reconstructed 
last summer by in-service teachers in a Science 
Workshop, University of Florida. They further 
checked its function, utility, and effectiveness. It 
met with great favor by the group. 
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Construction: 


A ceiling solar system can be made simply and 
inexpensively by groups of children. The children 
can easily construct the nine planets by using wet 
strip paper and wheat paste and molding the paper 
into spherical shapes. The larger planets (Jupiter 
and Saturn) are made similarly. Balloons inflated 
to proper dimensions (see chart) are used as molds. 
Strips of paper are run through paste and pasted 
around the balloon. When the paper and paste dry, 
they harden and form the desired shape. This tends 
to lighten the weight of the larger planets and makes 
for permanency of shape. Cotton batting and wire 
may be used to construct Saturn’s ring. 

The satellites can also be made of papier-mache. 
A straight pin, pushed through the center of the 
satellite and fastened to the planet, is all that is 
needed to hold it in place. The number of satellites 
for each planet and their proportionate sizes may be 
found in any science text dealing with astronomy. 

An army target balloon or a large weather balloon 
may be used to represent the “sun.’”’ The sun 
should be inflated to as great a diameter as possible. 
This may be done by using the blowing end of a 
vacuum cleaner. Although the sun when inflated 
appears very large, it is the only solar-planet size 
ratio that is inaccurate. It does, however, give the 
children a better idea as to relative differences in size 
of planets and sun. Discussion with the children 
will direct attention to these differences. At the 


PLANET CHART 


} Eight 





| No. mil. | Twenty | thousand 
Planet | mi. away | mil. mi. Miles | mi. 
Name | from equals | in di- equals 
the sun | one inch | ameter | one scale 
| on scale | inch 
Mercury. 36 1.8 3000 | 3/8 
wee ss 67 | 3.3 7600 | 19/20 
Earth 93 | 4.6 7900 | 79/80 
Mars. . 141 | 7.0 4200 | 21/40 
Jupiter. 449 | 24.5 87000 10 7/8 
Saturn. 886 | 44.3 72200 9 
Uranus. .... | 1782 | 89.1 31000 | 37/8 
Neptune.....| 2793 | 139.6 | 33000 | 41/8 
| Le 3670 | 183.5 
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same time, concepts of motion and velocity may be 
developed. 


The sun may be painted with tempera, either red, 
orange or yellow. The planets may be done in dark 
blue and the satellites in bright yellow. Labels, 
naming the planets, may be suspended by thread and 
fastened to the planets by the use of scotch tape. 
These should be large enough for the children to 
see, and should be lettered on both sides. 


Materials: 


1 Army target balloon (surplus material) repre- 
sents the sun 

2 toy balloons (Jupiter and Saturn) 

Cotton batting and wire (Saturn’s ring) 

Thread (labels) 

Papier-maché 

Tempera paint 

Wire (to suspend planets) 


Method: 


String wires diagonally across the classroom from 
corner to corner. Either fasten the wires at the 
top of light fixtures or on molding. At the point 
where all the wires cross, the middle, suspend the 
inflated target balloon. This represents the sun, 
the center of the solar system. 

Use the previous chart for accurate diameters of 
the planets. Use the classroom plan drawing for 
accurate spacing of planets. This plan has been 
worked out to fit the average size classroom. 


CEILING SOLAR SYSTEM 





pLuTo(183.5in) 


NEPTUNE (134.6 in.) 


JuPrrerR (245in) 


VENUS (3.3in) MERcURY (1.8in) 


MaRS (7.0in) EARTH (4.6 in) 


SATURN('+.3in) 


uranus (89.1 in.) 











FLOOR PLAN - TYPICAL CLASSROOM 
CEILING SCALE: lin = 20 MILLION MILES (approx.) 
NUMBERS IN(-) ARE ACTUAL MEASUREMENTS FROM OUTER EDGE OF 
THE SUN ON CEILING 


Abitibi Cheval Whe 


The 32nd annual observance of American Edu- 
cation Week, November 9-15, 1952, will again 
direct nation-wide attention to the work of schools. 
The central theme of the 1952 program is “Children 
in Today’s World.” 

American Education Week is a time to review the 
purposes and accomplishments of the schools, to 
consider their needs and problems, to sharpen pub- 
lic interest in school improvement, and to strengthen 
the bonds of home, school, and community coopera- 
tion. An effective community-wide observance of 
American Education Week is a good foundation for 
a year-round program of school public relations. 

Sponsored by the National Education Associa- 
tion, the American Legion, the National Congress 
of Parents and Teachers, and the U. S. Office of 
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Education, the AEW program will make every 
effort to take the schools to the people and to bring 
the people to the schools. From November 9 to 15 
nearly 10 million parents are expected to visit 
America’s schools. 

Emphasis on advance planning is appropriate for 
the month of September. Special helps are available 
at nominal cost for the use of local planning com- 
mittees and community leaders who need ideas on 
what to do and how to do it. For suggestions and 
prices address your inquiry to the National Educa- 
tion Association, 1201 Sixteenth Street, N. W., 
Washington 6, D. C., attention of Dr. Ivan A. 
Booker, Assistant Director of Division of Press and 
Radio Relations. 
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Yohuuy, You Must Leave the Room! 


By HANOR A. WEBB 


HERE’S a new reason why Johnny—and his 

sister Mary, too—must be expelled from the 
classroom today. The lesson of the hour is on diph- 
theria—once so deadly to the young, now under 
control by antitoxin. The brother and sister must 
be sent out tomorrow, too, because the reader prints 
a story of how vaccination has almost driven the 
‘ scourge of smallpox from our land. Big brother 
Henry, a few grades farther on, has been put out 
of class during a discussion of the experiments on 
fluorides in drinking water that may save the chil- 
dren’s teeth. 

Why these unique dismissals? Because the parents 
of Johnny, Mary, and Henry know their rights under 
a new law of their state by which they can demand 
that no topic concerning health shall be presented 
in the presence of their children at school. These 
parents belong to an influential religious organi- 
zation that does not believe in germs as causes of 
diseases, or in medical treatment as remedies. 


Here is what has happened. In many states, 
health instruction is a designated duty of the public 
schools, “the public welfare requiring it.” But in a 
recent session of the Indiana legislature, and again in 
the New York legislature, laws were passed that 
exclude a pupil from the study of health and hygiene 
if this information “conflicts with the religion of his 
parents or guardian.” 

We are just beginning to learn how this legislation 
plagues the teachers in the states concerned. Re- 
cently I received a letter from an Indiana teacher, 
who writes: 

“Only one girl in my fourth-grade class must be 
excused under this law. I must be sure to send her 
out of the room whenever there is any discussion 
whatsoever that concerns health. This little girl 
cannot even be weighed as other students are 
weighed in the health-education class. 

“The law is inflicting no particular hardship on me 
as a teacher, but it is causing this young girl to be- 
come greatly confused and bewildered as to why she 
is treated so differently from the others.” 

Poor little 10-year-old lassie! There are so many 
things she soon must learn about her rapidly devel- 
oping body. 

I talked not long ago with an Indiana science 
teacher in the junior high school. Said he, in sub- 
stance: 
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It takes more than resolutions, griping, or plain 
old “gettin’ mad about it” to combat the tempta- 
tions and the pressures to control school curricula 
by vote of state legislatures. The field of science 
is perhaps most likely to be the target of those 
who would stifle, negate, and iron-curtain out the 
truth. In two states, at least, negative legislation 
affecting health science instruction has become the 
law of the land. 

What can we do about it’ For one thing, Hanor 
Webb wields a mighty pen. And when we saw his 
answer to “Johnny, You Must Leave the Room” 
in the Peabody Reflector, we immediately sought 
—and received—permission to reprint it for the 
benefit of NSTA members and subscribers. But 
we're going to do more than this. We’ve had 2000 
reprints run off and while the supply lasts will 
send up to five copies upon request. You may 
know a legislator or someone else who ought to 
read a copy. Sorry, but we'll have to ask for a 
dime to cover postage and handling. 

Hanor A. Webb is well known as a frequent 
contributor to The Science Teacher. In anticipa- 
tion of his retirement next year, he has just relin- 
quished the office of NSTA recording secretary 
after filling that post the past four years. 











“Yes, I send ’em out when health comes up in 
general science—certain parents are breathing down 
my neck! But do you suppose these 15- and 16- 
year-olds stay ignorant? The other students tell 
‘em all they heard—and probably more, too! The 
worst feature of this is the attitude these particular 
youngsters seem to be developing against the religion 
of their parents which tries to hide something from 
them. I think a// churches are having trouble hold- 
ing their young folks, but this one really sets up a 
sort of iron curtain!”’ 

That’s the teacher’s own analogy, of course—but 
“iron curtain” connotes something that Americans 
do not like. 

How is this affecting the New York students? 
What did the state educational authorities do? In 
August, 1950, the State Commissioner of Education 
directed that children whose parents belong to this 
particular religious group, and make their demand, 
shall be excused from all instruction concerning dis- 
ease prevention and control; that they need not 
answer questions concerning health topics on any 
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examination; that they shall not be penalized in any 
way for not answering these questions. 

The State Board of Regents soon dropped all 
questions about disease from the required “objec- 
tive’ portion of annual examinations, although a few 
questions concerning disease may still appear in the 
optional “essay” portion (5 out of 9 questions) of 
the examination. Since so many pupils preparing 
for college must not answer questions about germs 
and disease, and since no student need answer these 
optional questions, it is likely that the Board of 
Regents, avoiding embarrassment not of its own 
making, may drop the health questions altogether. 


The Science Teacher’s Faith 


Last December I talked to an alert, aggressive 
biology teacher of New York State about his expe- 
riences in the classroom. He informed me: 

“T have nineteen students in my high school 
classes whose membership is in this religious organi- 
zation that sponsored the law against teaching about 
disease. I explained to them their parents’ rights to 
have them removed frequently from my classroom. 
I expressed my respect for religious freedom in the 
United States. Then I told them something more. 

“<T too, have a faith that to me is a religion,’ I 
said. ‘It is that I have a right to know, and to 
teach, the truth. So some folks don’t believe in 
germs? Why, germs are as obvious to those who 
study them as are the cows and pigs and’ chickens 
in a farmer’s barnyard. So some folks don’t believe 
germs cause disease? Why, bacteriologists from 
Pasteur on are as certain of germs as causes of con- 
tagions and infections as the farmer is sure that 
corn pollen falls from tassel to silk to make grain, or 
that insects pollinate the blossoms on his fruit trees. 

“ “What kind of a teacher would I be if my faith 
in the truth was weak? I know your rights under 
the new law passed by the New York legislature. I 
know my rights under a higher law of a teacher’s 
duty. When we reach topics concerning health in 
this class, you may leave if you will, but I will not 
send you out. If you must act according to your 
conscience, I certainly will act according to my con- 
science!’ 

“What happened in my classes? The pressure 
has been on since school started last September 
{1951]-—and not a student has walked out!” 

It is possible that this young man has the advan- 
tage of an enlightened community, already meeting 
its health problems in an effective manner. He 
would doubtless be equally brave if sentiment were 
against him, “Faith in the truth” is a source of 
great courage. 
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Why should we teachers in the South worry about 
the troubles of teachers in Indiana, New York, and 
possibly a few other states? First, because fixing a 
school curriculum by vote of a legislature is wrong 
in principle and vicious in practice. Second, because 
this sort of legislation may spread, and harm the 
very schools in which we teach. 

Legislation is not the way to establish truth. The 
history of science is full of such instances, however; 
the earth was pronounced flat by many a solemn 
voting body. Only research discovers truth, and 
application of the principles in life situations con- 
firms it. A bill enacted by a legislature never has 
the slightest effect on Mother Nature. 

“Truth by fiat” is the totalitarian way. The So- 
viet’s laws against teaching Nature’s plan of heredity 
are no more unreasonable than the New York and 
Indiana legislatures’ laws against teaching about 
germs. Such fiats, always the work of zealots, are 
no proper substitutes for the fruits of experience. 

The planned curriculum is shattered by these leg- 
islative enactments against health instruction. This 
is true especially in the “core curriculum,” which 
proves so helpful up to and through the junior high 
school. In this system all topics—including health 
—cut across traditional subject-matter boundaries. 
To remove health topics would be a matter of major 
educational surgery. One could no more remove 
all health from a living curriculum than he could 
remove all bones from a living body. 

Both religion and education should bring. peace 
and confidence to society. But these laws require 
that a child be separated physically, and hence 
spiritually, from his classmates—a dangerous prac- 
tice for his future adjustments. These laws develop 
tensions of many sorts—tensions between pupils 
whose parents belong to different churches, tensions 
between pupils who are sent out of the room and the 
teachers who send them out, tensions between par- 
ents and teachers who wilt mutually distrust each 
others’ sincerity. These laws install a curtain in a 
classroom that does not belong there. 

Although the zealots who force these laws to en- 
actment do so in the name of their religious faith, 
we must quote Jesus on the cross who prayed, “Fa- 
ther, forgive them, for they know not what they do.” 

Church and state are separate, according to the 
will of the majority in this nation. The New York 
Herald-Tribune’s editorial of December 13, 1951, 
calls the laws against teaching health “a censorship 
by a religious minority over the content of public 
education.” The freedom of our nation’s public 
schools from such religious censorship is almost 
perfect; it should be kept that way. There are 
plenty of items other than germs that “religious 
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minorities” would like to censor, if they were en- 
couraged to do so. 

Sir Charles Lyell of England, “father of geology,” 
once roared in frustration thus: 

“Next to the positively wicked, the class who are 
usually called ‘well-meaning persons’ are the most 
mischievous in society.” In his time, as in ours, 
sincerity is not a perfect virtue. 

Our present concern is that control of curricula 
by vote of state legislatures shall not spread. Who 
owns our public schools, anyhow? Who have 
worked out—earnestly, and in the main, wisely— 
the present curriculum in these schools? Who shall 
be responsible for suggesting, and testing, changes? 

President Bruce R. Payne of Peabody gave his 


own answer in an address to the graduating class of - 


August, 1926. The notorious ‘“Tennessee Monkey 
Trial” of July, 1925, was fresh in his mind. He 
said in part: 

“In saying good-bye, may I suggest to you that 
the sovereign people who have founded and sustained 
the public schools to which you go today have defi- 
nitely and finally committed the education of their 
children to you, and not to any other. 

“The public, as the sole owner, has forever settled 
in its own mind that the public schools shall be 
entrusted only to the school boards, superintendents, 
and teachers. In order to give necessary unification 
to school practice, the public instructs its represent- 
atives in state, county, and city legislative bodies to 
enact permissive legislation, but it trusts none of 
these to manage its schools. That task is assigned 
only to your group of public officials. . . 

“This is manifestly as it should be. Education 
has become a task so vast and complicated that 
special training, seasoned experience, and expert 
knowledge is required. . . . Certainly the school 
will seek the aid of legislative and religious bodies, 
but if either the legislature or the church may over- 
ride in one instance the constitutional educational 
agencies, they may assume to do so in other in- 
stances. ... 

“Tn recent times certain designing citizens, partic- 
ularly in our section, have advanced the theory 
that inasmuch as the state owns the public elemen- 
tary and high schools, it can legally forbid or require 
the teaching of such subjects in the curriculum as its 
whims may dictate. I wish to challenge this dogma 
on behalf of the public whose sovereignty is endan- 
gered by the fallacy therein. That public education 
should fall into the hands of political schemers and 
fanatical propagandists . . . God deliver the chil- 
dren of America from the coming of such a day!” 

Perhaps there will always be some controversy 
between religion and science—for man will always 
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be religious, and scientific. Even earnest faith, how- 
ever, must ultimately yield when confronted with 
fact. In the wholly mistaken belief that science is 
chiefly dedicated to the overthrow of religion, the 
opponents of new discovery and novel experiment 
have fought bitterly. 

Thomas Carlyle, philosopher and historian, wrote 
words that are pertinent a century later. Thus he 
expressed a righteous anger: 

“To nothing but error can any truth be dangerous; 
and I know not where else there is to be seen so 
tragical a spectacle as that religion should be found 
standing in the highways to say, ‘In the name of 
God the Maker who said, “Let there be light!’ we 
command that you continue in darkness!’ ”’ 

The religious opposition to health instruction in 
our schools is more dangerous than a religious con- 
tention that the earth is flat, or was made complete 
in exactly seven days. As populations increase and 
people begin to crowd each other, the need for per- 
sonal and community hygiene, founded upon expert 
knowledge of bacteria, becomes imperative. 

There is really something arrogant in disputing 
the power and dominion over Nature that God 
promised—-and has gradually given—to Man. One 
who believes fully in God’s wisdom will reason thus: 

Man must labor for his knowledge, hence we have 
research. 

The mysteries of Man’s body have been unfolded 
to him gradually, yet most gratifyingly. 

Jesus said, “. . . Know the truth, and the truth 
will make you free.’ He meant this literally. 

Knowledge of the truth in sanitation and hygiene 
has set Man almost wholly free from former scourges 
of yellow fever, bubonic plague, leprosy, and certain 
others. There are bright prospects of freedom from 
tuberculosis and typhoid, also—we pray to God 
from polio and cancer. 

Yet my neighbor may refuse antitoxin for his 
child dying from diphtheria, on the ground that 
prayer is the only medicine his faith permits. He 
disputes God's wisdom in providing an antitoxin for 
each toxin—therein lies his arrogance. If one of my 
own beloved gasped with this menace in his throat 
I would thank God for antitoxin, and also pray that 
His will might be consistent with my hope. 

In this same spirit we may pray—rather confi- 
dently, I believe—that the movement against health 
instruction in our public schools, already pressed 
through certain legislatures by a religious organiza- 
tion, will not spread throughout our nation. Reli- 
gion should uphold the hands of those who labor for 
the health and strength of our children, and of their 
children through the future generations. We who 
teach health also have a faith! 
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What Research Has Contributed 
to Science Education 


By WILLIAM REINER 


HE TEACHING of science in the elementary 

and secondary schools has been improved in the 
past few decades through the contributions of re- 
search workers in education. In the aspects of ob- 
jectives, sequence, courses, methods, materials, and 
evaluation, great progress has been made in deter- 
mining the best policies to follow. 

A lag normally exists between research findings 
and subsequent classroom application because of the 
time needed for administrative adjustments, teacher 
training, assembling of materials, and pilot tryouts. 
It is gratifying to note that our schools are moving 
forward in their outlook and methods. 


Objectives 


In the field of objectives of science teaching, re- 
search has given us new criteria for their determina- 
tion. Formerly, college requirements determined 
the subject matter to be taught to elementary and 
secondary school pupils. The basis for selection was 
subject-centered. The pupil was largely ignored. 
This resulted in the highly abstract, book-centered, 
college preparatory type of curriculum. Memoriza- 
tion was stressed unduly. 

Surveys and analyses of pupils’ interests, needs, 
abilities, vocabularies, reading habits, and plans for 
the future indicated that many of the existing cur- 
ricular goals were unrealistic, dissatisfying, frustrat- 
ing, and unattainable. It was realized that in the 
learning process, understanding the nature of the 
child was certainly as important, if not more so, as 
selecting the subject matter to be taught. 

The need for curriculum improvement having been 
revealed, constructive and creative work was under- 
taken. The studies of child development and mental 
hygiene were consulted. The learning process, as a 
psychological as well as social experience, was con- 
sidered. Research workers in the science curriculum 
are now more aware of the maturity level of the 
children, the total school program, the community 
resources, the teaching materials, and the present 
and future developments of the pupils. 

Techniques and principles for selecting curricu- 
lum goals and materials were suggested by the Na- 
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Interpretation and communication seem always 
to be difficult problems. For years we’ve had the 
feeling that many significant and really helpful 
research findings in the field of science education 
have eluded the notice of classroom teachers. At 
the Silver Anniversary meeting of the National 
Association for Research in Science Teaching in 
Chicago last February, we had an opportunity to 
discuss this idea with Dr. William B. Reiner. He 
was inclined to agree. Moreover, he agreed to 
make an attempt to distill off for TST readers 
some of the highlights of research in six areas of 
science teaching. This article is the result. 

Reiner obtained his doctorate from New York 
University and worked under the direction of 
Professor C. J. Pieper. He was for several years 
a teacher of physical and biological science in the 
New York City schools. He is now a Research 
Assistant in the Bureau of Educational Research 
of the New York City system. His current assign- 
ment is serving as research and evaluation “ex- 
pert” in connection with a major revision of the 
NYC science syllabus for grades one through 12. 











tional Society for the Study of Education,':? the 
Progressive Education Association,*, Craig,*, and 
others. The N.S.S.E. suggested that the curriculum 
be built around basic, functional principles and gen- 
eralizations. It recognized the importance of three 
types of statements, namely those that function 
directly in thinking, those that describe methods of 
thinking, and those that describe desirable attitudes. 

The P.E.A. suggested that the needs of pupils 
should be met in the areas of personal living, per- 
sonal-social relationships, social-civic relationships, 
and economic relationships. 

Craig stated that objectives in science teaching 


1A Program for Science Teaching, Thirty-First Yearbook, 1932. 


Science Education in American Schools, Forty-Sixth Yearbook, 
1947. 
*Science in General Education, D. Appleton-Century Company, 
1938. 


* Craig, G. S., “Certain Techniques Used in Developing a Course of 
Study in Science for the Horace Mann Elementary School,’’ Contri- 


butions to Education 276, Teachers College, Columbia University, 
1927 








should conform to those concepts which influence 
thought patterns; to those goals which influence 
health, economy, and safety; and to those facts, 
principles, generalizations, and hypotheses of science 
which challenge children’s interests and which aid 
them in interpreting their environment. 


Sequence 


The early justifications for the sequence of 
courses were based upon logic rather than children’s 
needs. In some cases faulty psychological reasoning 
was invoked. For example, it was believed that 
young children should be taught facts, older chil- 
. dren principles, and college students generalizations. 
Science was believed to develop mental discipline. 
Faculty psychology and transfer of training were 
stressed in the rationale of the science sequence. 

The sequence of science courses was for the most 
part unplanned and without a basis in research. 
There was a great deal of overlapping of subject 
matter in various science courses. Articulation be- 
tween the administrative levels of the schools was 
conspicuously absent. A twelve-year sequence in 
science instruction was considered visionary and 
daring when the N.S.S.E. in its 1932 yearbook, 
A Program for Science Teaching, advocated a 
twelve-year sequence. It supported its position by 
pointing out that mental maturity develops grad- 
ually and smoothly, not serially or in quanta. It 
denied the validity of mental discipline as a criterion 
for the choice of educational experiences. It at- 
tacked the belief that all elementary and secondary 
school sequences in science education were designed 
solely for college preparatory pupils. 

This yearbook committee stated that learning is 
a continuous process of associating and interpreting 
ideas developed from experiences. Curriculum plan- 
ners should consider and plan for the interplay and 
interdependence in learning of school situations and 
real life experiences. 

Research findings indicate that elementary school 
science should not be a watered-down mixture of 
high school biology, physics, chemistry, and earth 
science but an exploration of the problems arising in 
the mind of the child as he moves in his natural en- 
vironment. The explanations developed should re- 
sult from activities harnessed to the natural drives 
and interests of children. 

On the elementary level the problem of adapting 
content and method to the pupils’ maturity levels 
has been investigated. Important research studies 
on the concepts capable of mastery by pupils of cer- 
tain ages and mental maturity have been made and 
have been used in planning curricula in science 
in secondary schools as well. 
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At present, most authorities agree that there 
should be a continuous twelve-year program in 
science. The New York City Curriculum Council is 
working on this plan at present. There will prob- 
ably be provision made for several types of course 
groupings for the secondary school pupils, according 
to their educational and vocational plans for the 
future. 

Courses in Science 


New courses in science are being developed which 
stress interdepartmental relationships, change the 
emphasis of existing courses, or have new content. 
The philosophy of the core, correlated, integrated 
and life experience curricula are strongly influencing 
the development of the newer courses in secondary 


‘school science. 


Laton and Powers! mention some of the newer 
courses that have been tried out recently in various 
parts of the nation. The integration of other sub- 
jects with science in the ninth year was tried in 1939 
at the Bronx High School of Science and in 1941 
at Midwood High School. The integration of science 
with social studies, of chemistry with American his- 
tory, science with English, biology with home nurs- 
ing, and chemistry with economics were reported, 
too. 

Courses have been developed around current prob- 
lems such as intercultural relations (Bronx High 
School of Science) , family relationships, health prob- 
lems, economic trends, and scientific methods. A 
course in the history of science was developed at 
the Bronx High School of Science in 1947.” 


Method 


Many of the recent studies have dealt with meth- 
ods of developing critical thinking, aspects of the 
scientific method, and scientific attitude. Valuable 
techniques have been suggested but these need fur-. 
ther trial for corroboration. Earlier studies on 
demonstrations, laboratory work, and transfer of 
training contributed to effective teaching. 

“There is more than one way to skin a cat.” The 
controversy as to whether the laboratory or demon- 
stration method was superior resulted in a multitude 
of research studies, most of which were inconclusive 
due to the weak statistical analysis of their data. 
Yet from the welter of conflicting claims came many 
valuable suggestions for the classroom teacher. Some 
of these, briefly stated, are: 

1. Each method has something special to offer. 

Demonstration is more economical of time and 
money. 


1Laton, A. D. and Powers, R. S., New Directions in Science 
Teaching, McGraw-Hill Book Company, New York, 1949. 
2 Feifer, Nathan, High Points, February 1949, page 5S. 
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2. With younger, less capable pupils demonstra- 
tion is more effective. Dangerous experiments 
or those requiring expensive or fragile equip- 
ment should be demonstrated. 

3. Laboratory skills are better attained by the 
laboratory method. 


Transfer of training studies yielded varying data 
but resulted in a general acceptance of certain guid- 
ing ideas. Briefly, transfer of training takes place 
when there is a duplication of response in the first 
and subsequent experiences of learning. When there 
is a similarity of methods, content, attitudes, or 
other learning conditions transfer of training will be 
aided. The amount of transfer varies with the abil- 
ities of the learners and with the nature of the in- 
struction. Experiments in which equated groups 
were compared before and after the application of a 
specific teaching technique have suggested useful 
classroom approaches to teaching for “problem solv- 
ing,” formulating hypotheses, checking conclusions, 
recognizing cause and effect relationships, and in 
general enriched teaching. On the elementary school 
level, “activity program science” is beginning to 
receive more attention from experimenters. 


Materials 


The value of certain visual aids, demonstration 


materials, toys, games, and reading matter has been 
reported in research reports. Pupil-made apparatus 
has been shown to be highly effective. Simple, home- 
made materials are being used more widely than 
ever asa result. Research in the use of audio-visual 
aids is extensive. Media such as radio, movies, 
television, and sound recording are bringing into the 
classroom the wonders from the farthest parts of the 
earth. 


Evaluation 


Research has contributed many statistical and 
analytical techniques to the art of test making. 
Validity, reliability, standardization, item analysis, 
item editing, and other phases of test construction 
have been greatly improved in the past two decades. 
However, much remains to be done. 

Research in testing, measurement, and evaluation 
has been limited mainly to the construction of in- 
struments for measuring factual recall. Most of 
the existent standardized tests in science have been 
designed for the secondary schools. There is a need 
for more evaluating devices for the elementary 
schools. While many tests have been constructed 
as part of doctoral or masters theses, they have not 
been standardized (Please continue on page 189) 
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‘Tis or ‘Taint Soluble 


By D. R. McMASTERS 


Vice-Principal 
East High School, Green Bay, Wisconsin 


MONG the physical properties of substances 
emphasized to the beginner in chemistry is that 
of solubility. Sugar and salt are soluble while sand 
and starch are described as insoluble. Our beginner 
‘ feels secure since apparently everything can be sepa- 
rated into two distinct and unrelated groups on a ’tis 
or ’taint basis. The partial solubility of hydrogen 
and oxygen in water may be only slightly disturbing 
but increasingly difficult situations soon arise. How 
can CuS precipitate in the presence of HCl, as one 
page of a text indicates, and then react with this 
acid, as a subsequent page indicates? Why can salt 
form a true solution at one time and a colloidal 
suspension under other conditions? Why do sup- 
posedly insoluble salts interfere with efficient electro- 
plating? Some compounds are described as strongly 
acidic, strongly basic, or weakly so, and still others 
are amphoteric. Is there any relationship between 
these compounds? Can they be segregated on a ’tis 
and ’taint classification? Questions such as these 
bring more serious and puzzling problems before the 
beginner. A simple illustration that is well within 
the past experiences of all high school students can 
be used to develop a truer concept of solubility and 
to clarify other situations that are sure to arise. 
Suppose you (as the student) are given $2.56 
with the stipulation that you are to spend half of 
what you have on each successive day. Under such 
an arrangement, would you ever be out of funds? 
Technically speaking, the answer is no, since you 
would still have a fractional part of the original 
sum even though you lived to the age of Methuselah. 
You could go on a buying “spree” to the tune of 
spending $1.28 the first day and 64¢ the second 
day. Continuing on this scale would leave you one 
sixty-fourth of a cent to speculate with on the 
fourteenth day. However, for all practical purposes, 
you are as good as bankrupt somewhere along the 
line since even one-fourth or one-eighth of a cent 


Day Ist 2nd 3rd 4th 5th 6th 
Amount 

Spent 128 64 32 16 8 4 
in Cents IN THE MONEY 


does not represent much purchasing power in this 
day and age. Where, then, is this point at which 
you would consider your pocketbook depleted? 

In the figures that follow, where should we draw 
a dividing line above which we are still in the money 


and below which we are void of purchasing power? 


A majority would probably draw the line between 
the eighth and ninth days as shown by the solid line. 
A smaller number might choose the dotted line be- 
tween the ninth and tenth days, and a few brave 
souls could possibly select a lower break since they 
might feel they could still walk into a candy store 
and at least make a down-payment on one jelly bean. 

This example furnishes us with the conclusions 
we desire: namely, (1) that there is a point below 
which the amount of money possessed is so small as 
to be insignificant and (2) that the line we draw is 
pretty much purely arbitrary and may vary some- 
what with different individuals or even with the 
same individual in different situations. 

The comparison with solubility can be made by 
drawing a line between points X and Y. Point X, 
on the left, represents the least soluble of alk sub- 
stances; known or to be discovered. Point Y, on 
the right, represents the most soluble or opposite 
extreme. If temperature and other solubility factors 
are held constant, a line drawn between these two 
points will include the entire range of substances 
possible. However, those substances near X are just - 
barely soluble. They are so meagerly soluble as to 
escape accurate measurement. All the remaining pos- 
sible degrees of solubility are encountered as we go 
up the line toward the point Y. Now for all practical 
purposes, we can again draw a dividing line and say 
that every substance below the line is insoluble and 
each above the line is soluble. 

The dividing line between soluble and insoluble 
compounds is therefore arrived at in pretty much the 
same arbitrary manner as was the line in the money 


7th 8th 9th | 10th 1Ilth 12th 13th 14th 
2 1 1 2 | 1/4 1/8 1/16 1/32 1/64 
| BROKE 
| 
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illustration above. Those substances to the left of 
our division are actually soluble but only to such a 
meager degree as to be ordinarily insignificant. 
Those substances to the right are classed as 
soluble, but our graphic portrayal indicates that 
they are not all soluble to the same degree. If A, 
B, C, and D represent four compounds of the vary- 
ing solubilities indicated, then A and B would be 
considered insoluble and C and D soluble. How- 
ever, there will be very little difference between in- 
soluble B and soluble C. There is some difference 
between the two insoluble compounds A and B, but 
an even greater difference exists between the two 
soluble compounds chosen C and D. 

Our beginning student then may realize that all 
substances must be soluble to some extent and that 
any difference in solubility is solely a question of 


xX A B 


Insoluble 


degree. Only the extremes can be pigeonholed with 
a ’tis or ‘taint rule or formula. 

This idea or illustration can be used in many 
other instances in the field of science and in every- 
day living. When does an electrolyte become a non- 
electrolyte? How much water must be added to 
concentrated sulfuric acid before it becomes dilute? 
What is the marginal difference between conductors 
and nonconductors, metals and nonmetals, acids and 
bases, strong and weak acids, colloidal suspensions 
and true solutions, or even single celled plants and 
animals? In fact, is not all of Nature replete with 
additional illustrations of the degree of difference 
between what we too often classify as extremes or 
opposites ? 








This paper was presented at the “Here’s How I Do It” session of 
the NSTA Summer Conference, June 25, at the University of Michigan. 
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LET PUPILS USE THEIR SCIENCE... 


With the Basic Studies in Science Pro- 


gram, pupils use the method of science 
in thinking their way through prob- 
lems and in applying science facts 
and principles to their everyday living 





GRADES 1-3 
Look and Learn, All Around 
Us, How Do We Know? 


Picture-method techniques develop concepts on a simple obser- 
vational level and help pupils take the first steps in acquiring 
science-thinking skills 


The problem method, emphasizing first-hand experiences, is 
used to develop these learnings and skills further and to guide 
boys and girls in applying them in everyday situations 


GRADES 4-6 


Discovering Our World, 
Books One, Two, and Three 


GRADES 7-9 Methods and new techniques enable every pupil to participate 
Science Problems 1,2, and 3 in science. Easy reading, experiments, illustrations, study 
helps, work together to develop science understandings to use 

in day-by-day living 


SCOTT, FORESMAN AND COMPANY 
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Young People and [heir 
Wildlite Heritage 


By DEVEREUX BUTCHER 


S THERE anything that you, as a teacher, can 

do to help more young people enjoy our wildlife 
without destroying it? There is much you can do. 
You are, in fact, in a most favorable position. to 
stimulate sympathy and_ understanding 
wildlife, and to encourage appreciation of it for its 
own sake. 

The need for such education is twofold. First, the 
killing of wildlife for fun must, in many cases, have 
a lowering effect upon the morals of those who prac- 
tice this so-called sport. The world is full of misery 
and suffering, and it is imperative that thinking 
people everywhere do all within their power to re- 
duce suffering and the causes of it. Secondly, the 
present pressure for “‘sport”’ shooting is so great, and 
is so rapidly increasing, that our beautiful, inter- 
esting birds and animals of the wild are becoming 
scarce, and many species sought by gunners will be- 
come extinct, as some already have, unless we as a 
nation encourage and soon adopt a new attitude 
toward our wildlife. 

The decline of wildlife, in large measure, is the 
result of human ignorance, lack of understanding 
and appreciation of the creatures and their needs. 
Gunning and the destruction of habitat are the chief 
causes. 





If you have ever read a copy of National Parks 
Magazine, you have seen and read the handi- 
work of Devereux Butcher. As editor of NPM 
and field representative of the National Parks 
Association, ,he has unique opportunities for 
visiting, photographing, and writing about our 
national parks and monuments. His talents are 
equal to the opportunities. 

Out of his experiences Butcher has developed 
strong feelings about many problems facing the 
people of this country in the matter of preserva- 
tion of the scenic wilderness and forest areas and 
plantlife and wildlife. This article offers to 
teachers a plea to consider our wildlife heritage 
and to incorporate such consideration in the 
science instruction of young people. 
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Although we must establish inviolate sanctuaries 
for wildlife wherever we can, and restore habitats, 
this is often a slow and costly way to protect wildlife, 
and it benefits wildlife only in local areas. The 
great need of the time is to teach our youngsters 
that the wild birds and animals are sentient beings 
not greatly differing from ourselves, and having the 
same right to life as we; that it is neither heroic nor 
manly to wound or kill them for pleasure or to 
demonstrate markmanship. 

Each year, during the gunning season, nearly 
13,000,000 men and boys kill wildlife for fun, and 
this number is steadily growing. Unless this huge 
army can be materially reduced, the future of wild- 
life is indeed gloomy. 

In our own country, species that are now extinct 
or vanishing include many sought by gunners. 
Among them are various species of ducks, grouse, 
doves, pigeons, woodcock, Attwater’s prairie chicken, 
heath hen and others. The magnificent golden eagle, 
accused of molesting lambs, is shot down from air- 
planes in Texas. The big whooping crane, not 
classed as a “game” bird, is still being shot 
during migration, and has been reduced to about 
twenty-five individuals. The trumpeter swan, our 
largest waterfowl, may yet be saved, although only 
350 individuals remain in the United States, with 
perhaps 800 in Canada. Many furbearers, shot, 
or suffering untold agony through use of the steel 
trap, have disappeared over wide areas of their 
former ranges. The woodland caribou, gone over 
most of its once vast range, is still being shot in the 
name of sport. The Lava Beds and Audubon big- 
horn sheep are extinct, while the Dall sheep of 
Alaska and other species of bighorn, as well as the 
barren-ground caribou, are showing alarming de- 
creases. 

With such human activities as cutting of forests, 
agriculture, urban development and inundation by 
dam-building wiping out more and more wildlife 
habitat, it must be clear to any thinking person that 
we shall not long continue to have many of the won- 
derful wild creatures unless we cut down the present 
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trend toward sport shooting. We consider ourselves 
civilized, yet no nation in the world, with perhaps 
the exception of Canada, seems so determined to 
sacrifice its wildlife upon the altar of sport. 

Who are the promoters of sport shooting? They 
are the gun and ammunition makers, hardware 
merchants, chambers of commerce, resort owners— 
anyone who can earn a dollar by the spilled blood 
of wildlife. Also, the idea that there is pleasure in 
the chase and the kill is handed down from father to 
son. It would indeed be a rare boy who would 
recognize that his father were doing wrong by killing 
wildlife for fun. 

There is one form of advertising by the gun 
makers over which you can have control. How 
would you respond, for instance, to the following 
advertisement? ‘A full-color 16-mm. motion pic- 
ture film, Te Making of a Shooter, which provides 
both entertainment and instruction is available to 
sportsmen’s clubs, schools, and other interested 
groups for showing without charge.” State game de- 
partments and such organizations as the Boy Scouts 
of America, 4H Clubs, and the National Safety 
Council are assisting in distributing the film. “This 
kodachrome film, produced by professional movie 
technicians, is released by the as a part of its 
nation-wide campaign to promote the proper han- 
dling of firearms and to keep shooting a safe sport. 
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Although this picture is primarily a safety film, it 


presents in a most effective manner the recreational 
appeal and character-building possibilities of hunt- 
ing and other forms of shooting. It traces the de- 
velopment of a lovable youngster, under expert 
supervision, into a real sportsman with a full knowl- 
edge of how a gun should be handled safely and 
effectively.” As a piece of sales promotion, this 
film is superb. The announcement is skillfully 
worded to throw the youth leader off guard, by using 
phrases like “lovable youngster,” “character-build- 
ing possibilities” and “recreational appeal.” The 
film is designed for but one purpose—to plant the 
idea of shooting wildlife in innocent minds, and thus 
to create an ever-growing demand for guns and 
ammunition. 

The gun-maker’s magazine advertising is equally 
alluring. It plays up the idea that by toting a gun 
you become a “red-blooded he-man.” It glorifies 
pioneers like Daniel Boone, but never mentions that 
the pioneers had to shoot wildlife for food, or else 
starve. What youngster can resist imagining himself 
the counterpart of the “sturdy pioneer”? National 
magazines published by and for the gunning frater- 
nity are loaded with advertising that maligns 
predatory species, encouraging their extermination 
by shooting; and they are filled with stories that 
glamorize the chase and the kill. News releases en- 
couraging “sport” shooting are poured out con- 
stantly to the press by the gunning interests, and 
by state wildlife “protective” agencies, which de- 
rive much of their income from the sale of gunning 
licenses. 

Society in general does not yet frown upon 
“sport” killing, although more and more people are 
becoming opposed to it. Most people dislike any 
form of “sport” or pleasure involving intentional 
injury or death to living creatures. Witness, for 





Courtesy National Parks Magazine 


It is animals such as these, the prong-horned antelope and the 
opossum, that should be spared ignoble death from a “‘sports- 
man’s” gun. 
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example, the exhibition of bison slaughter with 
bows and arrows recently staged in Wyoming as a 
tourist attraction. Said a newspaper account of it, 
“There were no cheers from the spectators.” Or 
witness the “Goose-pull” presented as a side show 
at a horse race in South Carolina. Public opinion 
was strongly against these cruel activities, as was 
shown by both the disgust of the audiences and by 
the press. A classic instance of brutality was the 
Ohio circle fox hunt, which ended by children, 
cheered on by their elders, clubbing exhausted, help- 
less little foxes to death. This event was pictured in 
a March 1944 issue of Life magazine. The editors 
reported in a later issue that more letters came in 
‘ as a result of this article than any other published 
up to that time, and fifty to one were on the side of 
the fox. 

Cruelty is not tolerated by most of us, but as a 
nation, we have not earnestly begun to demand an 
end to practices like these and to mass cruelty, such 
as gunning and trapping. 

Urging the practicing gunner to abandon his 
bloody pastime is futile. Every method along that 
line has been tried for decades, with no success. 
Shame alone gets results, and this will occur when 
the gunner’s community recognizes the moral wrong 
in pleasure killing. 

I propose that instead of encouraging more young- 
sters to seek pleasure in the death of our interesting 
wild creatures, we train them to enjoy wildlife for its 
own sake; that we build within them a strong and 
sympathetic understanding and appreciation of 
wildlife; that we discourage the idea that hunting is 
a wholesome, manly sport; that we show them that 
the greatest pleasure derived from wildlife comes not 
from wounding and killing it, but from observing it 
unmolested in its natural environment. There are 
countless wholesome ways to enjoy the outdoors 
without killing the creatures that make their homes 
there. We might stimulate the slogan “If you must 
shoot, do it with a camera.”’ 

The noted naturalist, John Muir, once wrote: 
“Under proper training even the most savage boy 
will rise above the bloody flesh and sport business, 
the wild foundational animal dying out day by day, 
as divine, uplifting, transfiguring charity grows in. 
Godlike sympathy grows and thrives and spreads far 
beyond the teachings of churches and schools, where 
too often the mean, blinding loveless doctrine is 
taught that animals have neither mind nor soul, have 
no rights that we are bound to respect, and were 
made only for man, to be slaughtered or enslaved.” 

During recent decades, particularly following the 
two world wars, the gunning fraternity has won 
great numbers of new adherents. Because the fra- 
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ternity is well organized, it brings pressures upon 
federal and state legislators for enactment of laws 
that serve its pleasure. Many laws so promoted are 
not in the best interests of wildlife protection. In 
spite of laws, wardens and refuges, there is less and 
less wildlife. That means that not only is the 
gunner doing himself out of gunning, but others— 
the great majority—are having less opportunity to 
gain inspiration and pleasure from seeing it. 

What would be the public attitude toward gunning 
were it a spectator sport? Perhaps it is unfortunate 
that it is not, for I am sure that long ago it would 
have been outlawed along with the bullfight. What 
would be the condition of wildlife today, had an 
eleventh commandment directed man to be kind to 


_all the beautiful, interesting flesh and blood crea- 


tures with which we are sharing the earth? 

We frequently hear of men turning from the pur- 
suit of wildlife with lethal weapons. Some admit 
they turn from it with revulsion at further blood- 
letting. Almost always, these are men in their later 
years. It is encouraging to hear of these cases, but 
the tragic thing is that these men did not turn from 
it in their early years, before they had done their 
killing. To see that our young people receive proper 
training in this subject is the bounden duty of all 
youth leaders, as well as of informed and thinking 
parents everywhere. 

The gunner is on the defensive, and he is quick 
to find ways to justify his killing. One of his argu- 
ments is to tell you that when you give up eating 
beef, ke will stop shooting. Lest you get caught in 
that trap, it should be pointed out that the slaughter 
of livestock is not pleasure killing. It is the idea 
that there is or can be fun in wounding and killing 
that must be eternally played down, until men and 
women everywhere recognize the moral wrong 
therein. By this means, and by no other, can the 
decline of our wildlife be checked and vanishing’ 
species be perpetuated for the pleasure of ourselves 
and generations yet unborn. 





Important Histology Slides 


Nervous system of the cat: Cerebrum, cere- 
bellum, brain-stem, and the spinal cord at 
different levels. Several sections of the cord, 
and one, two or three of the brain on each slide. 


NEW METHOD 
Please indicate the specific level of the cord desired. 
Price only 50¢; 12 for $5.88; 50 for $23.75 
Many other histology materials at the right price. 


THE AGERSBORG BIOLOGICAL LABORATORY 


CENTRALIA, ILLINOIS 
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Future Scientists of America Foundation 
A Report by the NSTA Executive Secretary 


HAT is in many respects the most ambitious 
action program ever undertaken by our Asso- 
ciation is now moving into the “full steam ahead” 
stage. Comprised of five elements or categories of 
activities, the Future Scientists of America Founda- 
tion was fully approved by the Board of Directors in 
the meeting at Ann Arbor last June 24. Objectives 
and general operating policies were defined; an ad- 
ministrative and organizational structure for FSAF 
was formulated and adopted. A general Adminis- 
trative Committee has been appointed, grants in aid 
for the general support of FSAF have been received 
from seventeen different sponsors, and more than 
fifty specific projects suitable for FSAF attention 
have been described. Three of the latter, involving 
funds totaling close to fifty thousand dollars, are 
now under serious consideration by prospective 
sponsors. 
The organizational pattern of FSAF is shown in 
outline form in the diagram below. Paragraph 


numbers in this report refer to corresponding num- 
bers in the diagram. 

(1) Periodic reports on FSAF activities will be 
made periodically to the NSTA membership, prob- 
ably through the pages of The Science Teacher. 
Inquiries, suggestions, proposals, and critical evalu- 
ations from members will be welcome. They should 
be addressed to the chairman of the Administrative 
Committee. 

(2) The Board of Directors and the Executive 
Committee of NSTA will be kept fully informed on 
FSAF. They will review and appraise past and 
projected activities and reserve the right of veto 
and modification, which is essentially the same as 
their position with respect to our Advisory Council 
on Industry-Science Teaching Relations. 

(3, 4, and 5) The Administrative Committee is 
to be composed of nine members, each serving for a 
three-year term. They need not necessarily be mem- 
bers of NSTA, but the “act” by which FSAF was 
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adopted specifies that the president, the treasurer, 
and the executive secretary of NSTA shall be on 
the Administrative Committee. The treasurer and 
the executive secretary, together with a chairman 
and a vice-chairman elected by the Administrative 
Committee, shall be the officers of FSAF. The Ad- 
ministrative Committee will have major responsi- 
bility for the initiation and general guidance of all 
FSAF activities. It will appoint operating com- 
mittees for all approved projects. It will require 
periodic reports on all projects and will at least an- 
nually provide for reports to the NSTA Board of 
Directors, to all participating organizations, and to 
the Board of Consultants, the Roster of Sponsors, 
the Roster of Advisory Groups, and all other groups 


or organizations interested in the progress and ac- . 


complishments of the FSAF. 

(6) The Roster of Sponsors includes societies, 
foundations, business and industrial firms, and other 
organizations, agencies, groups, or individuals who 
are vitally enough concerned about the development 
and utilization of scientific, engineering, and tech- 
nical manpower to provide grants in aid for the 
support of general and/or specific projects of FSAF. 
Seventeen sponsors of FSAF have already come into 
the program. 

(7) The Roster of Advisory Groups will include 
organizations and agencies who wish to cooperate 
in the program of FSAF short of contributing grants 
in aid. Such cooperation may consist of (a) en- 
dorsement of the purposes, plans, and policies of 
the Foundation, (b) appointment of a representa- 
tive to the Board of Consultants, (c) selection of 
an observer to participate in the study of plans and 
policies of the Foundation, or (d) advising on the 
general plans, policies, and projects of FSAF. Since 
several groups now have one or more of these forms 
of cooperation under consideration, no announce- 
ment of Advisory Groups will be made at this time, 
although five organizations of national scope have 
already taken positive action. 

(8) The Board of Consultants will be composed 
of representatives named by the Sponsors and Ad- 
visory Groups. This Board will participate in 
planning, reviewing, and recommending policies and 
projects for the guidance of the Administrative Com- 
mittee. The Board will meet at least annually and 
at such other times as meetings may be called by 
the Administrative Committee. 

(9-14) The principal lines of action of FSAF 
scheduled for immediate attention are: research in 
science teaching, institutes and workshops for science 
teachers, science teacher recognition awards, science 
achievement awards for students, and guidance and 
other services to science students—the future scien- 
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tists of America. New lines of action may be estab- 
lished as the program moves ahead. All projects 
will be developed wherever possible in cooperation 
with established organizations and agencies so as to 
coordinate and extend but not duplicate or compete 
with current services. 

For more than a year the National Science Teach- 
ers Association had given much thought to the ques- 
tion of what can be done at pre-college educational 
levels to help alleviate the critical shortage of scien- 
tists for research, engineering, teaching, and tech- 
nical work. In two meetings of the Executive Com- 
mittee various ideas and suggestions were tossed 
into the hopper for consideration. The problem was 
then turned over to the committee on professional 
projects for further development. This committee 
drafted the five-pronged program, which subse- 
quently was accepted, and offered tentative proposals 
for the administrative conduct of FSAF. All pro- 
posals were presented for discussion and improve- 
ment at a conference called by NSTA last March 
and attended by more than 20 representatives of 
other scientific, educational, and governmental 
groups. Finally, an Administrative Committee pro 
tem was appointed by president Arthur O. Baker, 
and out of the polishing-up work of this committee 
came the report adopted with but slight modifica- 
tions by the Board of Directors at Ann Arbor. 
There was genuine frankness in all meetings held 
during the developmental work on FSAF and in 
other discussions of various counselors with NSTA 
representatives. Those within the Association who 
have been involved are confident that a set of pur- 
poses has been defined and a pattern of organiza- 
tion and operation has been achieved which gives 
promise of strengthening all current services and 
also developing new services of real merit in behalf 
of more scientists for America for research, engi-- 
neering, teaching, and technology. 

The first Administrative Committee for FSAF 
has been appointed jointly by Arthur O. Baker, re- 
tiring president of NSTA, and Harold E. Wise, 
president for 1952-53. Members of this committee 
are as follows. Serving one-year terms: Harold E. 
Wise, University of Nebraska; Hugh E. Brown, 
W. M. Welch Scientific Company; Robert H. Carle- 
ton, National Science Teachers Association. Ap- 
pointed for two-year terms are Charlotte L. Grant, 
Oak Park-River Forest High School, Oak Park, IIli- 
nois; Henry H. Armsby, U. S. Office of Education; 
Allen V. Astin, National Bureau of Standards, Wash- 
ington, D.C. Three-years terms will be served by 
Philip G. Johnson, U. S. Office of Education; Ralph 
W. Lefler, Purdue University; Milton O. Lee, Fed- 
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eration of American Societies for Experimental Bi- 
ology, Washington, D. C. 


The Roster of Sponsors who have contributed 
grants in aid to FSAF to date includes the follow- 
ing: 

American Can Company 

American Coke and Coal Chemicals Institute 
American Society for Metals 

Benjamin Electric Manufacturing Company 
Corn Industries Research Foundation 

Eli Lilly and Company 

Ford Motor Company 

International Business Machines Corporation 
Johnson and Johnson 

Massachusetts Institute of Technology 
Mathieson Chemical Corporation 

Merck & Co., Inc. 

Metal & Thermit Corporation 

Monsanto Chemical Company 

National Coal Association 

Owens-Illinois Glass Company 
Socony-Vacuum Laboratories 

















p PB. Lippincott Company 


LIPPINCOTT 


For your high school science classes be sure to consider . . . 


SSetence ee Everyday Use by Smith and Vance 


A comprehensive one-year general science text for either eighth or ninth grade. 


Biology Far You — Revised by Vance and Miller 


A basal high school biology text organized on the unit-problem plan. 


Chemistry Seo w Vew Age by Carleton and Carpenter 


A high school chemistry text written especially for high school students of today. 


Physics em hw View Age by Carleton and Williams 


Complete coverage of the fundamentals of physics with emphasis on the present- 
day applications and latest developments in the field. 


Send for examination, copies 


Hear, Ye! 


Our supply of the October, 1951, issue of The 
Science Teacher is exhausted. This issue dealt with 
atomic energy education and we continue to receive 
many calls for copies. Libraries in particular desire 
it in order to have complete files of the NSTA maga- 
zine. Any member who is not preserving his own 
files of TST will render a real service by sending 
the October, 1951, issue to the headquarters office. 


Another reminder that the content and quality 
of this magazine is what our contributors make it. 
Try to feel the pinch of responsibility and send us 
something for publication. Classroom ideas, accounts 
of teaching experiments and techniques, reports of 
students’ clubs, excursions, assembly programs, and 
the like, and all the things you would like to see 
included in the journal are welcome. Please follow 
the usual practices when submitting manuscripts— 
double-spaced typing, one side of the paper only, 
full name and title, a brief biographical sketch of 
the author(s), sharp contrasty photographs, line 
drawings done professionally in India ink, etc. 
Papers submitted for TST publication should not 
be or have been published elsewhere. 








Chicago 
Philadelphia 
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Science Achievement Awards 
for Students 


By KEITH JOHNSON and JOHN B. CHASE, JR. 





This is a report on the 1952 program of Science 
Achievement Awards for Students, sponsored by 
the American Society for Metals and conducted 
by the National Science Teachers Association as 
an activity of the Future Scientists of America 
Foundation. Considering that this was a test run 
of the program and that it was not announced 
until March 1 and closed May 31, the results are 
considered very good indeed. Winners of awards 
were selected by the judges during the summer 
and awards will be made soon after the opening 
of schools this month. We plan to run one or two 
accounts of the students’ work in each issue of 
The Science Teacher this year. (See page 188.) 

There will be a second round of awards for the 
current school year. Hence now is the time for 
all teachers to encourage their students to begin 
work on projects and other appropriate science 
activities for entry in the 1953 contest. Official 
announcement posters describing the major 
aspects of the program are expected to be mailed 
to NSTA members early in October. 

Mr. Keith Johnson was chairman of the 
operating committee for the 1952 NSTA-ASM 
Awards program. He is a supervisor of science 
in the Washington, D. C., public schools. Dr. 
John B. Chase, Jr. served as chairman of the 
committee of judges. He is an Instructor in 
Education and is in charge of science education 
at the University of Virginia. 











HE committee that was appointed to conduct 

the 1952 program of Science Achievement 
Awards for Students for the American Society for 
Metals spent several weeks in developing an under- 
lying philosophy for the program and in formulating 
operating procedures, rules, and regulations. And 
then there was the question of whether or not to 
launch the program during 1952 in view of the late 
date. However, it was decided to go ahead and do 
what could be done. It was recognized that most 
of the entries would undoubtedly not have been 
prepared specially for this program, but it seemed 
important to launch the idea of an awards program 
designed to stimulate, encourage, and recognize 
quality work in experimental science. 
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Since this was not to be a talent-search type of 
program, the committee decided to offer awards in 
all four of the geographic regions involved in the 
organizational structure of NSTA. At the specific 


_ request of ASM, the program was also designed to 


include Canada. Another unique feature of the pro- 
gram was that it extended downward to the seventh 
grade level. The operating committee and all of its 
advisers were completely of one opinion in believing 
that if the long-range supply of scientists for re- 
search, engineering, teaching, and technician work 
is to be increased, and if the quality of preparation 
in science is to be stepped up, then we must start 
our work not later than the junior high school grades. 
This view of the problem places the junior high 
school science and mathematics teachers squarely 
at just about the most critical and important guid- 
ance post in the entire science sequence. The oper- 
ating committee was mightily pleased when ASM 
agreed to inclusion of the junior high school grades. 

Announcements of the Awards program were sent 
to some 15,000 science teachers around March Ist. 
A flood of requests for the booklet of rules and 
regulations and for student entry forms soon began 
streaming into the NSTA headquarters office. And 
soon afterward, completed entry cards began coming 
in to be coded for actual entry in the contest. Over 
500 code numbers were assigned and about 90 per- 
cent of those who received code numbers actually 
sent in entries. During this period, all but two of 
the forty-eight states were heard from. Nearly 1500 
science teachers were involved in the correspondence. 

Early in July a committee of judges was appointed 
to read and evaluate the entries and to select win- 
ners of first, second, and honorable mention awards. 
Serving on this committee were the following: John 
D. Atkins, Jr., Teacher of General Science in the 
Stratford Junior High School, Arlington, Virginia; 
Charles W. Bish, principal (and former science 
teacher), McKinley Technical High School, Wash- 
ington, D. C.; John B. Chase, Jr., Instructor in 
Education, University of Virginia, Charlottesville; 
Robert H. Carleton, Executive Secretary, National 
Science Teachers Association, Washington, D. C.; 
Jean McGregor, Teacher of General and Physical 
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Photo by NEA Journal 


Here is the committee of judges at work reading student entries 
in the 1952 NSTA-ASM Science Achievement Awards program. 
From left to right the members are, seated: Ralph W. Watt, 
Ralph Morgen, Russell Mebs, and Jean McGregor, and standing: 
John B. Chase, Jr., and John D. Atkins, Jr. Charles W. Bish and 
Robert H. Carleton were absent when the photo was taken. 


Science, McKinley Technical High School, Wash- 
ington, D. C.; R. W. Mebs, Physicist in Metallurgy, 
National Bureau of Standards, Washington, D. C.; 
Ralph Morgen, Program Director for Engineering, 
National Science Foundation, Washington, D. C.; 
and Ralph W. Watt, Teacher of Physics and General 
Science, Eastern High School, Washington, D. C. 

The entries to be evaluated were identified only 
by code numbers and were presented to the judges 
in two sets, one for grades 7-10 and the other for 
grades 11-12, for each of the four regional areas— 
eastern, north central, southern, and western. Two 
judges were assigned to each of the four regional 
sets of entries, and it was their responsibility to 
read all the entries and make a preliminary evalua- 
tion of each project submitted. This step resulted 
in three groups of papers for each region—rated 
relatively as excellent, good, and fair. 

After this preliminary evaluation by the first two 
judges, all of the judges read all of the “excellent” 
and “good” papers in all four regional groups. Each 
judge independently assigned a number value to 
each paper according to his judgment as to its rank 
of merit within the group. Then after each judge had 
ranked all the entries, the eight number values as- 
signed to each entry were summed up and averaged. 
Entries with highest average ranks in each group 
were then selected for first-place awards, the next 
highest for second-place awards, and the next for 
honorable mention awards. Later, all of the remain- 
ing papers, as well as those originally classed as 
“fair,” were reviewed and divided into two classes— 
one group to receive Certificates of Meritorious 
Achievement, the other to receive letters of com- 
mendation from the committee of judges. Entries 
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were discussed by the entire group of judges when 
cases of doubt or question arose, and in case of ties 
or close distribution of rank, more than one award 
was made. 

Thus through the processes described above, the 
following awards winners were selected. 


Division of grades 7-10 
First-place awards 
Don Boyle, “The Effect of Radio Waves on 
Seed Germination and Growth”; 15 years old; 
10th grade, Northwestern High School, Hyatts~ 
ville, Maryland. Science teacher sponsor—Mr. J. 
G. Palmer; school principal—Mr. J. P. Speicher. 
Richard Steyert, “Obtaining Magnesium from 
Sea Water’’; 15 years old; 10th grade, Allentown 
High School, Allentown, Pennsylvania. Science 
teacher sponsor—Mr. Herbert H. Reichard; 
school principal—Mr. C. S. Bartholamew. 
Kibbee Streetman, “My Experiments With 
Alpha, Beta, and Gamma Rays’; 14 years old; 
9th grade, West End High School, Birmingham, 
Alabama. Science teacher sponsor—Miss Mary 
E. Hafling; school principal—Mr. N. H. Price. 


Second-place awards 


John Broderson, “Paper Making’; 13 years 
old; 8th grade, Grant Junior High School, Syra- 
cuse, New York. Science teacher sponsor—Mr. 
Charles G. Gardner; school principal—Mr. H. 
Renwick Peet. 

Carol Myers, “Chick Embryology”; 13 years 
old; 9th grade, Canastota Central School, Canas- 
tota, New York. Science teacher sponsor—Miss 
Madeline Mahoney; school principal—Mr. Wal- 
ter Clifford. 

Melvin Goliger, “The Effects of Radiation of 
Moths”; 15 years old; 10th grade, Thomas Jef- 
ferson High School, Brooklyn, New York. Science 
teacher sponsor—Mr. M. Lesser; school principal 
—Mr. Kaphan. 

Kirby V. Scherer, “My Experiments With Ul- 
trasonics”; 16 years old; 10th grade, Bosse High 
School, Evansville, Indiana. Science teacher spon- 
sor—Mr. W. Pemberton; school principal—Mr. 
David Dudley. 

Thomas Steele, “Tissue Culture of Chick Em- 
bryos”; 15 years old; 10th grade, Thomas Carr 
Howe School, Indianapolis, Indiana. Science 
teacher sponsor—Mr. Paul Klinge; school prin- 
cipal—Mr. Charles M. Sharp. 

David Hinkle, “The Effect of Thyroid on Al- 
coholic Mice”; 16 years old; 10th grade, Austin 
High School, Austin, Texas. Science teacher spon- 
sor—Mrs. Joyce Wilson; school principal—Mr. 
N. H. Wittner. 
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Peter Oliver, “Effect of Yeast on the Duration 
of the Various Stages in Drosophila Melano- 
gaster”; 15 years old; 10th grade, Austin High 
School, Austin, Texas. Science teacher sponsor— 
Mrs. Joyce Wilson; school principal—Mr. N. H. 
Wittner. 

Douglas Junge, “Photomicrography Simpli- 
fied”; 14 years old; 9th grade, Tracy Union High 
School, Tracy, California. Science teacher sponsor 
—Mr. James Snowden; school principal—Mr. W. 
W. Crow. 

August Schomburg, “Can Titanium Be Lubri- 
cated?”; 16 years old; 10th grade, Watertown 
High School, Watertown, Massachusetts. Science 


teacher sponsor—Mr. Robert D. MacCurdy; 


school principal—Mr. Burtram Hoiland. 


teacher sponsor—Miss Ann Gelkey; school prin- 
cipal—Mr. Katz. 

Jane Black, “Eight Minerals and Their Com- 
mercial Uses”; 15 years old; 10th grade, James 
Monroe High School, Fredericksburg, Virginia. 
Science teacher sponsor—Miss Mildred Lapsley ; 
school principal—Mr. W. W. Gordon. 

Richard Williams and Reed Putnam, “Uranium 
238 Atom Model”; 14 years old; 8th grade, Car- 
mel High School, Carmel, California. Science 
teacher sponsor—Miss Enid A. Larson; school 
principal—Mr. Stuart Michell. 

Donald Crothers, ‘Microphotography — The 
Cell, the Building of Nature”; 15 years old; 
10th grade, Salem Senior High School, Salem, 
Oregon. Science teacher sponsor—Miss Irene 
Hollenbeck; school principal—Mr. E. A. Carlton. 











Honorable-mention awards 
Division of grades 11-12 


Joan Mercurio, “Candle Research”; 13 years. 4 
: First-place awards 





old; 9th grade, Grant Junior High School, Syra- 
cuse, New York. Science teacher sponsor—Mr. 
Charles G. Gardner; school principal—Mr. H. R. 
Peet. 

Francis Cusimano, “Construction of a Micro- 
projector”; 15 years old; 10th grade, Cleveland 
Hill High School, Buffalo, New York. Science 
teacher sponsor—Miss Grace Heacock; school 
principal—Mr. Walter Heffley. 

Norman Schaaf, “The Nervous System of 
Man”; 15 years old; 10th grade, Cleveland Hill 
High School, Buffalo, New York. Science teacher 
sponsor—Miss Grace Heacock; school principal 
—Mr. Walter Heffley. 

Sheridan Speeth, “Working Model of the Cen- 
tral Nervous System”; 14 years old; 9th grade, 
Wilbur Wright Junior High School, Cleveland, 
Ohio. Science teacher sponsor—Mr. Niehaus; 
school principal—Mr. Bryenton. 

Bill Eykamp, “The Effects of Rarefied Atmos- 
phere on Plants”; 15 years old; 10th grade, Bosse 
High School, Evansville, Indiana. Science teacher 
sponsor—Mr. George Goerlitz; school principal 
—Mr. David Dudley. 

William Bayer, “A Three Dimensional Graph”’; 
13 years old; 8th grade, Hawken School, Cleve- 
land, Ohio. Science teacher sponsor—Mr. Wil- 
liams; school principal—Mr. Holmes. 

James Tatro, “A Selective Crystal Radio With 
Selective Aerial’; 14 years old; 9th grade, Ft. 
Smith Junior High School, Fort Smith, Arkansas. 
Science teacher sponsor—Miss Ruth Armstrong; 
school principal—Mr. Thomas L. Lee. 

Norman Drucker, “Factors Involved in Soil 
Erosion’’; 14 years old; 10th grade, Miami Beach 
High School, Miami Beach, Florida. Science 
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David Smith, “The Absorption of Beta Rays 
By Metal”; 17 years old; 12th grade, Mount 
Pleasant High School, Schenectady, New York. 
Science teacher sponsor—Mr. Joseph F. Collins; 
school principal—Mr. C. E. Crofoot. 

Henry Fuller, “‘Electro-Tester for Carbon Con- 
tent of Steel’; 16 years old; 11th grade, Shore- 
wood High School, Shorewood, Wisconsin. Science 
teacher sponsor—Mr. Harold Wierks; school 
principal—Dr. J. D. Logsdon. 


Second-place awards 


Lloyd Heldt, “Research Paper on Magnesium” ’; 
17 years old; 12th grade, Benjamin Bosse School, 
Evansville, Indiana. Science teacher sponsor- 
Mr. Woodrow Pemberton; school principal—Mr. 
David Dudley. 

Clifford DeLacy, “Fluorescence and Phospho- 
rescence of Minerals’; 17 years old; 11th grade; 
Vallejo College School, Vallejo, California. Science 
teacher sponsor—Mr. R. E. Stockwell; school 
principal—Mr. Harry D. Wiser. 


Honorable-mention awards 


Paul Levine, “An Ultra-Sensitive Miniature 
Capacitance Operated Relay and Its Use as a 
Steel Thickness Gauge’’; 16 years old; 12th grade, 
Stuyvesant High School, New York City, New 
York. Science teacher sponsor—Mr. A. Bender; 
school principal—Mr. Fred Schoenberg. 

Eugene LeGoff, “The Synthesis of Metal- 
Organic Resins”; 17 years old; 12th grade, New 
brunswick Senior High School, New Brunswick, 
New Jersey. Science teacher sponsor—Miss Mary 
E. Lutz; school principal—Mr. Robert C. Carl- 
son. 
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Charles Hill and Arthur Arnson, ‘Electrical 
Resistance Furnace”; 17 years old; 11th grade, 
Lansingburgh High School, North Troy, New 
York. Science teacher sponsor—Mr. E. Willett; 
school principal—Mr. M. Wheeler. 

Selma E. Kaplan, “The Rare Earths’; 16 years 
old; 11th grade, The Bronx High School of Sci- 
ence, New York, New York. Science teacher 
sponsor—Mr. Gowirtz; school principal—Dr. 
Morris Meister. 

Nick Cromwell and Lloyd Heldt, “Electrolytic 
Sodium Cell”; 17 years old; 12th grade, Benjamin 
Bosse School, Evansville, Indiana. Science teacher 
sponsor—-Mr. Woodrow Pemberton; school prin- 
cipal—Mr. David Dudley. 

James Fleming, “Electrolysis of Sodium Hy- 
droxide”; 17 years old; 12th grade, F. J. Reitz 
School, Evansville, Indiana. Science teacher spon- 
sor—Mr. H. Eugene Schoonover; school principal 

-Mr. Neil V. Pierce. 

Mary Edna Voigt, “Pigments Obtained from 
Some Metallic Compounds”; 18 years old; 12th 
grade, Holy Rosary Academy, Louisville, Ken- 
tucky. Science teacher sponsor—Sister M. Felix, 
O. P.; school principal—Sister Paracleta, O. P. 

Mario Antoci, “Blast Furnace’; 17 years old; 
12th grade, Cantwell High School, Montebello, 








California. Science teacher sponsor—Brother J. 
J. Enright; school principal—Brother T. B. Re- 
gan. 


Thomas Pariso, “Electroplating of Brass Ma- 
terials’; 18 years old; 12th grade, Cantwell High 
School, Montebello, California. Science teacher 
sponsor—Brother J. J. Enright; school principal 
—Brother T. B. Regan. 


Dee Trepanier, “Periodic Classification of the 
Elements”; 17 years old; 12th grade, Cantwell 
High School, Montebello, California. Science 
teacher sponsor—Brother J. J. Enright; school 
principal—Brother T. B. Regan. 

Robert Montgomery, “A Modern Metal’; 16 
years old; 12th grade, Alameda High School, 
Alameda, California. Science teacher sponsor— 
Mr. Coughlan; school principal—Mr. Bryan. 


The two committees that conducted and judged 
the results of this Awards Program wish to extend 
congratulations and appreciation to the American 
Society for Metals and to the National Science 
Teachers Association for giving junior and senior 
high school students this great opportunity. We are 
confident that such a project is a good way of en- 
couraging students to undertake and continue scien- 
tific study and experimentation. 
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Experiments with Alpha, Beta, 
and Gamma Rays 


By KIBBEE STREETMAN 


HIS article is an abstract of Kibbee Streetman’s 
entry in the 1952 NSTA-ASM Science Achieve- 
ment Awards program, division of grades 7-10. The 
entry won a first-place award. Kibbee will receive 
a $100 U. S. Defense Bond and his school will 
receive a check for $100 to be used in purchasing 
additional equipment for the science department. 
At the time of carrying on the work reported in 
his entry, Kibbee was 14 years old and a student 
in the ninth grade of West End High School in 
Birmingham, Alabama. Mr. N. H. Price is principal 
of the school and Miss Mary E. Hafling was Kib- 
bee’s science teacher sponsor. She is a member of 
NSTA. 

According to the Student Data sheet sent in with 
his entry, Kibbee finds science his most interesting 
school subject because “Science is exciting and ad- 
venturous and gives you an opportunity to explore 
and discover things.” He has already studied gen- 
eral science and algebra; plans to take biology, 
chemistry, physics, geometry, advanced algebra, 
and trigonometry. His experiments reported here 
were done as an out-of-school activity, although 
he is a member of the school’s science club and the 
Junior Academy of Science. He reported interesting 
visits on class excursions or field trips to the State 
University chemistry department, a coal byproducts 
plant and laboratory, the Southern Research Insti- 
tute, and a water purification plant. He served as a 
guide at the atomic energy exhibit sent from Oak 
Ridge to the Alabama State Fair. 

Kibbee is specially interested in atomic energy 
and hopes “to find ways of using this great force 
for the good of mankind.” Editor. 





I did many experiments with alpha, beta, and 
gamma rays with several instruments that I pur- 
chased in a Gilbert atomic energy set and with 
various things that I constructed. Here are some of 
the many experiments I performed. 


1. Measured the range of alpha, beta, and gamma 
rays. 

2. Detected radioactivity in certain ores with an 
electroscope. 
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3. Detected alpha, beta, and gamma rays with a 
cloud chamber. 

4. Produced positrons by bombarding metal foil 
with alpha particles. 

5. Determined the radiation background count 
from cosmic rays. 

6. Made 36 radiographs with alpha, beta, and 
gamma rays. 

7. Determined what materials absorb the rays. 

8. Determined the effect of radiations on certain 
chemicals. 

I designed and constructed a model breeder 
reactor. It is shown in the diagram. It was con- 
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structed of concrete, lead, steel, and wood. It has a 
movable isotope tray that can be taken out, remov- 
able fuel rods, and other moving parts. The fuel 
capsule in the center contains a source that emits 
alpha, beta, and gamma rays. The model has the 
front shield of concrete omitted so that the inside 
can be seen. The model is scaled one inch to the 
foot and measures 11 inches high, 10 inches wide, 
and five inches thick. 

To study the effects of radiations on photographic 
film, I used dental x-ray film. In one experiment | 
placed a lead design next to a film and then a beta 
source over the design and exposed the film for 24 
hours. When I developed the film the outline of the 
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design could be seen on the film. In another similar 
experiment I used a brass key and a gamma ray 
source. The result was similar. 


Background Count of Radioactivity 


In order to take a radiation count of a sample of 
ore or a radioactive source standard it is first neces- 
sary to determine the background radiation count. 
The background radiation count is due to cosmic 
rays. This count is subtracted from the count of 
the radioactive source to get the actual count from 
the source. In my experiments I removed all radio- 
active materials far enough away so they would not 
affect the count. With a Geiger counter I took the 
count for a period of five minutes. Each minute I 


divided into 15-second intervals. I recorded the 
following data. 
0-15 sec. 15-30 sec. 
Ist min. 4 counts 4 counts 
2nd min. 3 counts 3 counts 
3rd min. 5 counts 3 counts 
4th min. 4 counts 4 counts 
Sth min. 3 counts 3 counts 


Ray Penetration 


I studied penetration of alpha, beta, and gamma 
rays and the absorption of these rays by various 
materials. When I placed a beta ray source three 
inches from the Geiger counter it gave 120 clicks 
or counts per minute. When I placed an absorbing 
material such as plastic between the source and the 
counter it gave 40 counts per minute. This means 
that the plastic absorbed 80 rays per minute. I did 
this using other materials. From what I obtained 
{ made a graph to represent how many rays each 
material absorbed per minute. 


Cloud Chamber Studies 


Ihe cloud chamber I used consisted of a large 
round-bottom glass flask with holes in each end. 
[Through the hole in the top a mixture of alcohol, 
water, and ink is poured. By means of a rubber 
bulb connected to the bottom the level of the liquid 
can be raised and lowered thereby compressing and 
decompressing the air above the liquid. When this 
happens the vapor trails are formed. I used sources 
of alpha rays, beta rays, and gamma rays. Alpha 
trails are easiest to see. Stronger lights had to be 
used with beta trails and also with gamma trails 
which are very hard to see. 
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120 COUNTS PER MINUTE AT 2" WITH ONLY AIR BETWEEN SOURCE AND 
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30-45 sec. 45-60 sec. Total 
3 counts 2 counts 13 
4 counts 2 counts 12 
5 counts 5 counts 18 
4 counts 3 counts 15 
2 counts 4 counts 12 


Total for five minutes 70 counts 
Average per minute 14 counts 


Contributions of Research—continued from 

page 175 
sufficiently for general use. Neither have they been 
made available for a wider use. 

The Progressive Education Association in cooper- 
ating in the Eight Year Study contributed greatly 
in developing instruments to measure the “higher 
objectives” such as critical thinking, the use of the 
scientific method, the prevalence of scientific atti- 
tudes and aptitudes. More study should be given 
to the informal techniques of appraising science 
learning. Attention should be given to developing 
evaluation techniques suitable to the various age and 
ability levels of pupils. 

In conclusion, research has richly contributed to 
the improvement of our science teaching. A look at 
the past few decades reassures us that we have 
made considerable progress. A look to the future 
tells us there is much more to be done. 





SCIENCE FACILITIES FOR SECONDARY SCHOOLS. 
Miscellaneous Publication No. 17 of the U. S. Office 
of Education, will be available soon from the Super- 
intendent of Documents. Publication of the basic 
research study made by NSTA committee is ex- 
pected early in 1953. 


189 








Three Techniques Which Help 


By RONALD W. WELCH 
Fifth Grade Teacher 


and 


WILLIS P. PORTER 


Principal 


Percy |. Bugbee School, State Teachers College, 


Oneonta, New York 


ANY minds have worked together to build the 
existing Science program in the Percy I. Bug- 
bee School for Children. Administrators, teachers, 
science specialists, and pupils—all have contributed 
their share. Three techniques which have been a 
great help in the planning, organizing and executing 
of this program, have been: (a) the use of yearly 
summaries by each teacher; (b) the use of science 
specialists as consultants, and (c) the use of one 
grade as an evaluation point of previous learning. 
At the end of the school year, each teacher writes 
a summary of the science experiences which the 
group has had. This summary includes the broad 
objectives for the year’s work, the specific objectives 
for each area studied, the specific activities in each 
area which the group has experienced, the broad 
generalizations in each area which the group has 
drawn, and the major references which the group 
has used. At the beginning of the year, each teacher 
is handed a booklet of summaries of the previous 
year’s science work. On the basis of these summaries 
and the summaries of other years, the teacher is 
able to see the science experiences that his group 
has had since they started school. This overview 
enables the teacher to plan the year’s work so that 
it builds upon previous understandings and_in- 
terests; it strengthens what has gone before without 
being repetitious; and it provides a balance between 
natural and physical science. Over a period of years, 
this technique has enabled the staff to build a more 
balanced and sequential science program. 

Science consultant service in our school has a 
threefold function: (a) to improve the quality of 
science experiences for children, (b) to assist the 
teacher who is a generalist to become more com- 
petent in providing science experiences for children 
and students in training, and (c) to demonstrate to 
the student in training ways of using the services 
of specialists, to be found in many public schools, 
as a means of improving the quality of instruction. 

Members of the college science department spend 
varying amounts of time in our school working with 
teachers and student teachers. They help with the 
over-all planning of the science work of the grade, 
they assist in the detailed planning of some science 
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lessons, they check lesson plans for authenticity of 
scientific concepts to be developed. These experi- 
enced teachers suggest resources of materials, equip- 
ment, and supplies that might be used and they 
demonstrate for students by actually teaching a 
science lesson to children; they assist in evaluating 
the science teaching done by student teachers and 
help in planning other teaching experiences in the 
light of these evaluations. 

As a result of having these specialized services 
available to our school, there has been a marked 
increase in interest in teaching science. Student 
teachers have shown a greater readiness for provid- 
ing science experiences for children. Some students 
have reported with satisfaction, their early efforts 
to avail themselves of the services of science 
teachers in the junior and senior high schools in 
systems to which they have gone to teach. 

The fifth year or grade has been chosen as the 
year for evaluation of previous science experiences. 
Using the science summaries of previous grades, it 
has been possible to list the areas studied, the spe- 
cific objectives, the experiences, and the understand- 
ings. From this list, those areas are chosen which 
have been stressed from kindergarten through fourth 
grade. Each unit of work for the grade has been 
planned to determine the depth of understanding of 
concepts which the children have at the beginning 
of grade five. At the beginning of each unit of work, 
the children have been asked to demonstrate their 
understandings in a variety of ways. They have 
been provided with suitable science equipment or 
science specimens and asked to carry out experi- 
ments or to make observations which would show 
their understanding of the topic at hand. They have 
bee: given pre-tests based on their previous ex- 
periences. They have been asked leading questions 
in informal discussions or regular class discussions. 
Careful observation and notation of the reactions 
and responses of the children to these devices has 
enabled the teacher to plan further experiences that 
would deepen understanding of concepts related to 
that unit of work. This technique seems to re- 
emphasize the need for each teacher to be con- 
tinuously aware of the inefficiency of learning. 
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NSTA Activities 


Passed at the Ann 
Arbor Meeting 


» Che Motion 


The 1952 annual meeting of the Board of Directors 
of NSTA was held at the University of Michigan, Ann 
Arbor, June 24-25. Arthur O. Baker, president, presided 
at all sessions. The attendance, including visitors, was 
22 at the first and second sessions, 21 at the third ses- 
sion. A quorum was present at all times. 

Among the many actions taken by the directors, the 
following are of chief significance. 

1. Planning for cooperation with the National Edu- 
cation Association in its centennial action program and 
with its legislative commission, and with the National 
Science Foundation for improvement of science teaching 
at all levels and particularly to increase the effective- 
ness of, and enrollment in, science courses in high 
schools. 

2. Raising the dues of regular members to $4.00; 
dues for all other categories of membership and for 
library and elementary school subscriptions to remain 
unchanged. 

3. Adopting a budget for 1952-53 with an estimated 
income of about $69,000 and expenses of about $60,000. 

4. Approving four issues of the Elementary School 
Science Bulletin as part of the special services to teach- 
ers in elementary schools having NSTA subscriptions. 

5. Approving the organization of the administrative 
committee of the Future Scientists of America Founda- 
tion, the latter to be conducted as an activity of NSTA 
in cooperation with endorsing and sponsoring groups 
and organizations. 

6. Planning for the October regional conference in 
Atlanta, Georgia, October 16-18; the 1952 annual con- 
ference of the science teaching societies affiliated with 
AAAS, to be held in St. Louis, December 27-30; and 
for the 1953 national convention of NSTA in Pitts- 
burgh, Pennsylvania, March 19, 20, and 21. 

7. Confirmation of the election of officers and direc- 
tors of NSTA by ballot of the membership in May. 


> Highlights 


For the second year in a row, the annual summer 
conference of NSTA was conducted as a three-day af- 
fair including talks by scientists and educators, a ses- 
sion on industry-science teaching relations, several work- 
study groups, a session with several “Here’s How I 
Do It” speakers, social activities, and a workshop co- 
sponsored by NSTA and the host university. ‘“Some- 
thing new” was added this year in the form of a dis- 
play of exhibits by commercial, educational, and social 
service organizations. There were 32 such exhibits. 


Of the Ann Arbor Con- 
ference and Workshop 
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According to informal evaluations of the conference, 
the entire affair was quite a success. Registration fig- 
ures revealed attendants from 30 different states and 
three foreign countries—Canada, Pakistan, and Turkey. 
Forty elementary and secondary teachers enrolled in 
the workshop, 38 of them from 22 different states be- 
yond the boundaries of Michigan. 

Some of the talks and papers presented at the con- 
ference will be published in The Science Teacher during 
the current school year. Copies of the Proceedings of 
the conference will be sent to all registrants and a few 
additional copies will be sent without charge to inter- 
ested members who care to send a written request to 
the executive secretary. 

Inasmuch as the National Education Association has 
selected Miami Beach, Florida, as the locale of the 
1953 meeting of the representative assembly, NSTA is 
now developing plans to hold its own 1953 summer con- 
ference in or near Miami Beach. 


> Officers 


As the result of the mail ballot election held last May, 
and confirmed by the Board of Directors at the Ann 
Arbor meeting, Dr. Blanche Bobbitt, Mrs. M. Gordon 
Brown, Dr. William F. Goins, Jr., Mr. John E. Habat, 
Jr., and Dr. Zachariah Subarsky are newcomers to the 
Board of Directors. Retiring from the Board after 
many years of professional service in behalf of NSTA 
are Mr. Ralph W. Lefler, Dr. Hanor A. Webb, Dr. Ira 
C. Davis, Dr. Philip G. Johnson, Dr. Morris Meister, 
Dr. S. Ralph Powers, and Dr. Betty Lockwood Wheeler. 
The complete roster of officers and directors for 1952-53 
foliows. 

President, Dr. Harold E. Wise, University of Neb- 
raska, Lincoln; president-elect, Dr. Charlotte L. Grant, 
Oak Park-River Forest High School, Oak Park, Illinois; 
retiring president, Mr. Arthur O. Baker, Board of Edu- 
cation, Cleveland, Ohio; secretary, Dr. Zachariah 
Subarsky, Bronx High School of Science, New York 
City; treasurer, Mr. Hugh E. Brown, W. M. Welch 
Scientific Company, Chicago, Illinois. The foregoing 
officers together with the executive secretary comprise 
the Executive Committee. 

Regional vice-presidents are: eastern, Mr. Richard 
H. Lape, Amherst Central High School, Snyder, New 
York; north central, Mr. Dean C. Stroud, Amos Hiatt 
Junior High School, Des Moines, Iowa; southern, Miss 
Greta Oppe, Ball High School, Galveston, Texas; west- 
ern, Miss Archie J. MacLean, Board of Education, Los 
Angeles, California. Regional directors are: eastern, 
Mr. Elra Palmer, Board of Education, Baltimore, Mary- 
land; north central, Mr. John E. Habat, Jr., Shore 
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School, Euclid, Ohio; southern, Mrs. M. Gordon Brown, 
Board of Education, Atlanta, Georgia; western, Mr. 
Bayard Buckham, Oakland High School, Oakland, Cali- 
fornia. 

Directors at large are Dr. Blanche Bobbitt, Board of 
Education, Los Angeles, California; Dr. Hubert M. 
Evans, Teachers College, Columbia University, New 
York City; Dr. William F. Goins, Jr., Tennessee 
A. and I. University, Nashville; Mr. James G. Harlow, 
Oklahoma University, Norman; Mr. Norman R. D. 
Jones, Southwest High School, St. Louis, Missouri; 
Miss Della J. Patch, Hamilton Junior High School, 
Seattle, Washington; Miss Dorothy Tryon, Redford 
High School, Detroit, Michigan; Mr. Stanley E. Wil- 
liamson, Oregon State College, Corvallis. 


Conference For All 
Science Teachers 


> Southeastern 


Plans are nearing completion for what promises to be 
the largest and most significant science teachers’ con- 
ference ever held in the southeast. To be held in Atlanta, 
Georgia, October 16, 17, and 18, there will be general 
sessions and special problems groups devoted to the 
theme, “Spotlighting Science Teaching in the South.” 
An exhibit of teaching aids for science—textbooks, labo- 
ratory supplies, and business-sponsored materials—will 
be a feature of the conference. 

Speakers already engaged for the general sessions on 
Friday the 17th and Saturday the 18th include Dr 
Allen V. Astin, Director of the National Bureau of 
Standards; Mr. James C. O’Brien, Assistant U. S. Com- 
missioner of Education: Dr. Hubert N. Alyea, Professor 
of Chemistry, Princeton University, Princeton, New 
Jersey; and Dr. E. Laurence Palmer, Educational Di- 
rector, National Wildlife Federation. These meetings. 
as well as the exhibit, will be held in the new Archi- 
tectural Building on the campus of the Georgia Institute 
of Technology. 

Small group meetings devoted to study and discussion 
of special problems wili convene in various Atlanta pub- 
lic schools. Regional and national leaders, as well as 
eminent classroom teachers, in elementary and second- 
ary science education are being “signed up” to serve as 
discussants for these groups. Social activities during 
the conference are being arranged by the science teach- 
ers of Atlanta. Serving on the committee for local plans 
and arrangements are Mrs. M. Gordon Brown, chair- 
man; Miss Katherine Hertzka; Mrs. C. J. Lammers; 
Miss Julia Newton; Miss B. E. Usher; Dr. W. B. 
Baker; Col. J. Edgar Morris; and Mr. X. L. Neal. 

The conference is expected to attract 300 attendants 
from Kentucky, Virginia, North Carolina, South Caro- 
lina, Georgia, Alabama, Mississippi, Florida, Louisiana. 
and Arkansas. Further details of the program will be 
mailed directly to NSTA members and to superintend- 
ents of city and county school systems in these states. 

To obtain information on housing facilities and ar- 
rangements please write to Mrs. M. Gordon Brown, Sci- 
ence Coordinator, Board of Education, Atlanta, Georgia. 
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. Plans Shaping 
> Winter Conference Up ropialy 

Still four months away, the principal items of the 
general sessions and the NSTA sessions of the annua! 
winter conference at St. Louis have already been pro 
grammed. This will be the fifth conference conducted 
jointly by NSTA and other science teaching societies 
of the American Association for the Advancement of 
Science. Dr. Betty Lockwood Wheeler is general chair- 
man and coordinator; Dr. Harold E. Wise is chairman 
for NSTA planning. The program is expected to draw 
heavy attendance from the midwestern region partic 
ularly and from more distant points. 

The conference will open on Saturday, December 27 
with a joint session devoted to “The Implementation of 
Basic Principles of Good Teaching in Science.” There 
will be a general speaker after which specific examples 
of good teaching will be developed by classroom teach- 
ers representing elementary school science, junior high 
school science, biology, chemistry, and physics. Con- 
tinuing that same afternoon, the joint session will con- 
sider ways and means of “Locating and Meeting the 
Needs of Superior and Retarded Pupils.” The third 
joint session will be held on Tuesday afternoon, Decem 
ber 30, and will provide an opportunity to “Meet the 
Authors of Science Text and Reference Books.” 

Other features which will be conducted jointly by al 
the societies include a dinner-mixer Saturday evening 
and film showings each morning (except Sunday, De 
cember 28) from 8:30 to 9:45. 

On Monday, December 29, two parallel sessions of 
NSTA will run from 10:00 to 12:00 a. m.; namely, “Re 
ports From Inside NSTA” and a meeting of the Busi 
ness-Industry Section. At the same time NSTA will 
join with Section Q and the Cooperative Committee of 
AAAS in sponsoring a symposium on the survey of the 
New York Regents’ examinations in science. There 
will be a luncheon of the B-I Section, to which NSTA 
members are cordially invited. Monday afternoon ses- 
sions of NSTA will deal with “Improving the Program 
for Science in General Education at Senior High School 
and Junior College Levels” and “Improving the Pro- 
gram for Science at Elementary and Junior High School 
Levels.” 

Tuesday afterncon, December 30, will offer two 
‘‘Here’s How I Do It” sessions, one for elementary and 
junior high school levels and the other for senior high 
school levels. 

Outstanding attractions of the AAAS program proper 
include, besides speakers and symposia, the annual ex- 
position of displays and exhibits, the science theater, the 
AAAS presidential address, and the biologists’ smoker 
The parent association will also sponsor the Junior Scien- 
tists’ Assembly. 

Further information about the St. Louis meeting will 
appear in the October issue of The Science Teacher 
A hotel reservation blank will be included. A fully de- 
tailed program will be mailed to all NSTA members 
early in December. 
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° e or All 
> National Convention Science teachers 


Pittsburgh, Pennsylvania—the city in which NSTA 
was organized in 1944—will be the scene next March 
19-21 of the first national convention ever held for all 
the nation’s science teachers. According to present 
planning, sessions and section meetings will be provided 
for elementary, secondary, and college levels and for all 
usual fields of special interest such as elementary sci- 
ence, general science, earth science, biology, chemistry, 
physics, the education of teachers in science, etc. Lead- 
ing scientists, educators, and classroom teachers—about 
one hundred in all—will share responsibilities as speak- 
ers, group leaders, resource persons, and recorders as 
the convention turns the spotlight on “Science Instruc- 
tion, 1953.” 

The convention will be held in the William Penn 
Hotel, which will assure that all meeting rooms, exhibit 
rooms, and an ample number of sleeping rooms will be 
provided under one roof. This factor, together with 
Pittsburgh’s unusually fine array of educational and in- 
dustrial attractions, and the easy access of the city by 
highways, rail, and air from all directions, should assure 
a large attendance. The display of teaching aids for sci- 
ence, including textbooks, films and filmstrips, labora- 
tory equipment and supplies, business-industry spon- 
sored aids, and the like, is expected to enroll 40 to 50 
exhibitors and will be an outstanding feature of the 
convention. 

Admittedly a new venture in the field of science, simi- 
lar conventions in other curricular areas have been 
“standard practice” for many years. For example, our 
counterpart associations of mathematics, social studies, 
ind business education teachers annually stage conven- 
tions attracting 500 to 1200 persons—and a good major- 
ity of them are classroom teachers. The health and 
physical education group and the music educators (both 
with membership enrollment around 20,000) register 
upwards of 3000 at their conventions. It would seem 
that we ought to do as well in science. This means 
that if we can reach a batting average of ten per cent 
attendance by members, we should have a convention of 
at least 600 persons. 

Perhaps NOW is the time to start working on your 
own plans to attend the Pittsburgh convention—and to 
stimulate the idea within your school and school sys- 
tem that “we must be represented at the national con- 
vention on Science Instruction, 1953.” Dozens of 
school systems readily provide “time off and a sub- 
stitute” for teachers who attend such meetings; and 
it is not uncommon even to provide some expense 
money, especially for those who may be involved as 
participants in the program. 

This leads us to extend a cordial invitation to one 
and all, NSTA member or not, to volunteer to accept 
an assignment among the program personnel. We will 
be in need of chairmen, resourcers, recorders, and still 
other kinds of participants to work with 12 to 15 or 
more discussion groups. At one session there will be 
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seven sections where ‘‘Here’s How I Do It” papers will 
be presented; about 35 such papers running 10 to 20 
minutes each can be accommodated. Write to us as 
soon as possible and let us know which of these kinds 
of things you would like to do. Do not be overly 
modest. Please give full details about yourself, the 
paper you would like to present, and other pertinent 
items. All correspondence will be turned over to the 
planning committee. 

We would also like to have your suggestions as to 
suitable scientists and educators, and topics they might 
discuss, for consideration in planning the general ses- 
sions. Eight sessions are now planned at which discus- 
sions of latest developments and research in the biologi- 
cal, physical, earth, and other special sciences will be pro- 
grammed. Suggestions as to a suitable “inspirational” 
speaker for the banquet session will also be welcomed. 
It may be in order to emphasize that the convention 
must of necessity be conducted without payment of 
honoraria or reimbursement of expenses to participants. 
Each and every individual will be invited on the basis 
of making a professional contribution through the ac- 
tivities of the Association. 


> Bulletin 


Announced and first published last May, the NSTA 
Elementary School Science Bulletin is now in its second 
issue and is being mailed concurrently with this issue 
of TST. The Bulletin is being produced by the com- 
mittee on elementary school science, each member of the 
committee taking responsibility for one issue during the 
school year. Numerous elementary classroom teachers 
over the country share in the contributing of ideas, brief 
articles, examples of unique or unusually effective prac- 
tices, and other appropriate items. Simplicity and down- 
to-earth practicality keynote the Bulletin. 

More than 300 elementary schools representing all 
but three or four of the states have already taken out 
school subscriptions, thereby assuring The Science 
Teacher, the Packets, and other NSTA membership 
services for their school libraries and a personal copy of 
all issues of ESSB for each and every teacher in these 
schools. The cost of such a subscription is $5.00. 

Members of NSTA are urged to bring this service to 
the attention of the proper school officials in their school 
systems and to recommend that a subscription be placed 
in each of the elementary schools. Sample copies of 
ESSB and a subscription blank will be sent on request; 
write to Miss Frances Ann Keefauver, National Science 
Teachers Association, 1201 Sixteenth St., N. W., Wash- 
ington 6, D. C. 

Single copies of the Elementary School Science Bulle- 
tin will be sent without extra charge to all life and sus- 
taining members of NSTA, to all library subscribers, 
and to all regular members who are elementary teachers 
or who have a special interest in elementary science. 
The latter should write to Miss Keefauver and request 
that their names be added to the mailing list. 


For Elementary Teachers 
Reaches Second Issue 
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Classroom Ideas 


Chemistry 


Atomic Structure Models 


By LOUIS PANUSH, Head, Science and Mathematics 
Departments, Northeastern High School, 
Detroit, Michigan 


The October, 1951, issue of The Science Teacher 
(pp. 199-200) carried an article on the construction 
and use of atomic and molecular models. About 
two years ago, while I was teaching chemistry at 
Central High School, one of my chemistry students 
made for his term project structure models of the 
first ten elements in the periodic table, models which 
brought out more detailed information and better 
structural and spacial relationships in the atom. 





The accompanying photograph shows the details of 
structure. Beginning with hydrogen which had one 
proton in the nucleus (a small sphere of red clay) 
and one electron (a larger sphere of brown clay) in 
an orbit around it (made into a ring from thin brass 
wire), the student built up each successive atom with 
the required number of protons and neutrons (small 
spheres of blue clay, equal in size to the protons) in 
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the nucleus and electrons in their orbits around it. 
The first shell (the ‘M’ shell) of each atom beyond 
helium consisted of two electrons, each in its own 
orbit and equidistant from the nucleus. The second 
(‘N’) shell was progressively built up to its maxi- 
mum of eight electrons, each in its own orbit. 
Because of structure limitations, it was me- 
chanically impossible to show electrons in energy 
sublevels; therefore, they were all equidistant from 
the nucleus. Each; atom was mounted on its own 
dowel, and the ten structures were mounted on a 
base on which labels identified the elements, their 
atomic numbers and atomic weights. The individual 
structures were removable and could be passed 
around the class during discussion for individual 
inspection. This did not interrupt class discussion; 
it enhanced and dramatized it. As a visual aid in 
teaching the electron structure of the atom, there are 
few which will surpass it. 

The idea for this project was taken from an article 
and colored drawings in Life magazine. It can be 
extended to show ionization (loss or gain of elec- 
trons), simple polar compounds, sharing of electrons 
in diatomic gases and in covalent compounds. 


Physics 


A Demonstration to Illustrate The 
Principle of the Cyclotron 


By DAVID HERSKOWITZ, Graduate Assistant, New 
York University, New York City 


In the past, it has been difficult for the average 
student to grasp fully the operation of the cyclotron. 
However, this device shown in the illustration dem- 
onstrates more clearly the process to which an 
atomic particle is subjected within the cyclotron. 

The magnetic field was supplied by a demonstra- 
tion electromagnet mounted in a horizontal position. 
The core of the electromagnet was pulled out so as to 
extend about four inches. This being done, a glass 
tube with an inner diameter of 4 mm. was bent (as 
shown in the drawing) and mounted. Steel BB shot 
were substituted for the atomic particles. Ultra- 
violet fluorescing paint was placed on the extended 
pole and on the BB shot. A source of UV light was 
shown upon the demonstration in order to illuminate 
the pole of the magnet and not block the view from 
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the class. The use of fluorescing paint and the UV 
light makes the demonstration unique in that an 
illusion of an atomic world is created. 

In operation, the steel shot are dropped down the 
tube in rapid succession. Ordinarily, the steel shot 
would emerge from the tube and simply fall to the 
table. However, the presence of the magnetic field 
above the tubing causes the shot to describe a nearly 
circular path about the core of the electromagnet. 

The effect is enhanced by a totally darkened room 
in which nothing is seen but the light from the 
fluorescing core of the electromagnet and the moving 
fluorescing particles. 

Differently sized particles, each size with a dif- 
ferent color paint, can be employed to show similar 
effects on particles of different masses. 

Note: The proper positioning of the glass tube 
is critical to the operation of the demonstration. 
This position can only be determined by experi- 
mentation. 





hy os End of glass tube tlared 
| to recelve shot 

4 

,% 
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General Science 





Tides and Times 


By RICHARD H. BRIDGEMAN, General Science 
Teacher, Van Buren’ Junior High School, 
Montgomery County, Dayton, Ohio 


Each year when we study tidal movements and 
time zones I find it is difficult for the students to do 
the abstract thinking necessary for keeping in mind 
all the movements and positions of the sun, moon, 
and earth. 

This year, while talking to a girl who had chosen 
this subject for a report to the class, I conceived a 
teaching aid that proved highly successful. 

Four pieces of cardboard cut to the following sizes 
comprise the main materials: 


1. 22 inches by 30 inches. 

2. Egg-shaped piece 10 inches at the longest point 
and 8 inches at the narrowest point. 

3. Circle of cardboard 7 inches in diameter. 

4. Circle of cardboard 1% inches in diameter. 


On piece one a segment of the sun was drawn on 
the left and a circle 12 inches in diameter was drawn 
on the right. Since time stands still the hours of 
the day can be numbered around this 12-inch circle 
with 12 noon and 12 midnight perpendicular to the 
sun and in their correct relative positions. 

Using part 3 as the earth and part 2 as the tides, 
mount these two parts in the center of the circle 
drawn on part 1. Use a small bolt to do this so 
parts 2 and 3 can be independently rotated. 














Book Reviews 


Topay’s SCIENCE AND YOU. 


Charles Darwin. 
New 


On THE ORIGIN OF SPECIES. 
426 pp. $3.75. Philosophical Library. 
York. 1951. 


For the first time we are offered a reprint of the 
first edition of this work. Other reprints have been 
made from later, looser editions. There is reason to 
be thankful for this offering. 


For twenty years after the return of the Beagle. 
Mr. Darwin labored over his work. In 1858 he 
received an essay from Alfred Wallace offering a 
theory of the origin of new species, identical with 
that reached by Mr. Darwin. In haste Mr. Darwin 
wrote a short résumé of his work, and so The Origin 
of Species was published. Therein lies its success. 
It gave the gist of the story, what everyone wanted 
to know. 

Criticism showered the publication. The diffident 
Mr. Darwin in later editions hedged and yielded. 
And so the value of the first edition. It alone con- 
tains the originality that Mr. Darwin later sacrificed. 


This volume may help to rescue this work from 
ignorant neglect, may serve to protect Mr. Darwin 
from corrupt adulation. 


IRVING’ KAMIL 
Mark Hopkins Junior High School 
Brooklyn, New York 
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Fashion a hook out of copper wire and use it to 
hang part 4 in any one of twenty-eight holes punched 
in part 1 and spaced evenly around the 12-inch 
circle on this piece. Part 4 represents the moon and 
can be placed in a position where we might find the 
moon and any one of its twenty-eight days during 
its journey around the earth. 

It now becomes a relatively easy job to show the 
relationships between the sun, earth, moon, and 
tides. 

In use I found 24 radius lines drawn on part 3, 
the earth, to correspond to the 24 time zones on the 
earth were of value in figuring the gaining or losing 
of time. I also found that if one of these twenty- 
four lines was made triple and the opposite radius 
line double and these were allowed to represent the 
international date line and zero degrees longitude, 
that it was much easier to explain the start of a 
new day and the gaining and losing of a day that 
may result when we cross the international date line. 


Lynn Poole. 208 pp. 
$2.75. New York. 1952. 


This book provides excellent supplemental reading 
in all science courses, as well as a source of authen- 
tic information for the general public. 

In the field of biological science we find several 
interesting and fascinating topics. They include 
methods of determining and eliminating industrial 
stream pollution; the scientist-detective attempting 
to control the dreadful disease schistosomiasis by 
eliminating the host snail; steps involved in prepar- 
ing effective insect repellents; and a current as yet 
unsolved fight against X disease which is spreading 
havoc among dairy herds. 

Chapters on television, X-ray, and microscope and 
the use of radio-active isotopes are of interest in the 
fields of electronics and medicine. Present and 
possible future applications of guided missiles, spec- 
troscopy and atomic energy are presented in a 
manner which makes one feel that they are practical 
and plausible. 

The facts that science is vital to all of us, and 
that it has and will continue to contribute to human 
welfare are stressed throughout this book. 


Whittlesey House. 


WILLIAM E. Korron 
Board of Education 
Cleveland, Ohio 
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A LIVING BIOLOGICAL LABORATORY. 
W. M. Welch Scientific Company. A booklet on the 
establishment and care of aquaria, terraria, and living 
amphibians, reptiles, birds, and mammals, by M. W. 
Smallwood. Especially useful in the high school lab- 
oratory. Free. 


PARTS OF A DRY CELL. Burgess Battery Com- 
pany. Cardboard chart picturing cut-away dry cell and 
showing relative position of each part. Also provided, 
information sheet on kit of raw materials for classroom 
construction of dry cells. Free. (Kit of materials for 
assembling 25 dry cells, $5.12.) 


PHYSICAL SCIENCE TODAY. National Science 
Teachers Association. Report of symposium on present 
practices and perplexing problems at the senior high 
school level by eleven contributors representing nine 
different schools. Includes several course outlines. 10 
pp.; 25 cents. 


THE A-B-C’s OF ALUMINUM. Reynolds Metals 
Company. In simple non-technical language, this book- 
let tells the story of who discovered aluminum, what 
it is and what its properties are like, how it is made into 
useful products, etc. 32 pp.; free. 
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1952-53 TEACHING AIDS CATALOG. Westing- 
house Electric Corporation. A listing of nearly 100 free 
and low-cost items; booklets, charts, trgnscriptions, 
scholarships, etc. The nuclear physics charts, the four- 
color chart on turbojet engines, and other well-known 
items are still listed. Free. 


WHAT THE IDEAL CHEMISTRY COURSE 
SHOULD BE. National Science Teachers Association. 
Reprint of the popular article by Elbert C. Weaver 
which appeared in the November, 1951, issue of The 
Science Teacher. Provides numerous instructional sug- 
gestions. 20 cents a copy. 


COLLEGIATE EXERCISES IN THE CALEN- 
DAR. The World Calendar Association. Experimental 
studies at the University of Texas with other research 
articles in current issue of quarterly Journal of Calendar 
Reform. Yearly subscription free to science teachers. 


CORRELATIONS OF ELEMENTARY AND 
JUNIOR HIGH SCHOOL SCIENCE FILM- 
STRIPS. The Jam Handy Organization. A bulletin of 
page-by-page correlations for the use of the Jam Handy 
filmstrips with the science textbooks of thirteen pub- 
lishers. Listings of filmstrips and textbooks would both 
be useful in selecting curriculum materials. Free. 
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Charles Darwin. 
426 pp. $3.75. New 
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first edition of this work. Other reprints have been 
made from later, looser editions. There is reason to 
be thankful for this offering. 


For twenty years after the return of the Beagle. 
Mr. Darwin labored over his work. In 1858 he 
received an essay from Alfred Wallace offering a 
theory of the origin of new species, identical with 
that reached by Mr. Darwin. In haste Mr. Darwin 
wrote a short résumé of his work, and so The Origin 
of Species was published. Therein lies its success. 
It gave the gist of the story, what everyone wanted 
to know. 


Criticism showered the publication. The diffident 
Mr. Darwin in later editions hedged and yielded. 
And so the value of the first edition. It alone con- 
tains the originality that Mr. Darwin later sacrificed. 


This volume may help to rescue this work from 
ignorant neglect, may serve to protect Mr. Darwin 
from corrupt adulation. 


IRVING KAMIL 
Mark Hopkins Junior High School 
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in part 1 and spaced evenly around the 12-inch 
circle on this piece. Part 4 represents the moon and 
can be placed in a position where we might find the 
moon and any one of its twenty-eight days during 
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the earth, to correspond to the 24 time zones on the 
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of time. I also found that if one of these twenty- 
four lines was made triple and the opposite radius 
line double and these were allowed to represent the 
international date line and zero degrees longitude, 
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methods of determining and eliminating industrial 
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to control the dreadful disease schistosomiasis by 
eliminating the host snail; steps involved in prepar- 
ing effective insect repellents; and a current as yet 
unsolved fight against X disease which is spreading 
havoc among dairy herds. 

Chapters on television, X-ray, and microscope and 
the use of radio-active isotopes are of interest in the 
fields of electronics and medicine. Present and 
possible future applications of guided missiles, spec- 
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